-1- - METHOD AND APPARATUS FOR RUNNI NG CO LED TUBI NG | N SUBSEA WELLS

DESCRI PTION This invention relates to-a nethod for running coil ed_tubing,
in subsea wells whose wel | heads are | ocated on or near the ocean;f%@dt)gb 31+é)
Production lines fromsuch wells usually extend along the ocean floor.”In

t he mai nt enance and servicing of subsea wells several systens have been
used. Tool s have been punped througpltbe production lines in one well known
procedure. In servicing fromvessels,” wire |line procedures have been used.
See U.§  Pat enfud G dnB“appaRRRtid 86r WRlTNG B¥FY EED TOEGC 8 IsuBliag vptys! ved the
erection of a rrsET-Tn1m?TﬂrTﬁmrvmgTT‘FEtEﬁTTV’TTEYF6Ie pl pe and systens
have been devel oped. See U. S. Patemygswipfrdl2, 320 and 4, 730, 677. Each of
these prior art systens has its advantages and di sadvantages. 15 One wel |
known system for sdhisiimverwtisnonelanes hes anmethoddferthe use of coil ed
tubing which is forced into a well by a tubing injector. This equi prent
makes posgiipindnigheedinjetttwning it usebseal waklaswhoseawadilheads ame t he
tubing. See U 'S. Patent No. 4,612,984. Tubing injectors 20 have al so been
used in tRecadied AMMY MARLfERAPeE KierFs wWREPHUCKAOoReLiiREad Litdm ocat ed
on the platform adjacent the surface of the water and.the injector is

| ocat ed ofUShe YRlLS dtsHa by obxkeRd 2 Leng stheRRERBNELOOKs provide a 25

In the maintenance and servicing of subsea wells

. several systems have been used., Tools have been pumped
~ through the ﬁroduction-lines in one well knocwn procedure,
In servicing from vessels, wire line procedures have been
used, See U.S. Patent 4,673,041, Another well known
10 procedure has involved the eréction of a riser pipe on the
well., Recently flexible pipe and systems have been
developed. GSee U.S., Patents No. 4,702,320 and 4,730C,677.
Fach ot these prior art systemns ﬁas lts advantages
and disadvantages,
15 One well known system for servicing wells on land
L has involved the use of coiled tubing which is forced into
a well by a tubing injector. This equipment makes possible
the injection of fluid and the use of a well tool on the
tubing. See U.S. Patent No. 4,612,984, Tubing injectors
20 have also been used in the same manner on ofrshore
platforms where the wellhead is located on the platiorm
adjacent the surface ot the water and the injector is

located on the platform.

An object of this invention is to provide a

[ %)
wn

simple, relatively inexpensive method of

using coiled tubing in subsea wells.



sinple, relatively inexpensive nethod of using coiled tubing i.n subsea

wel | s. -2- According to a first aspect of the present invention there is
provi ded the method of introducing a well tubing into a subsea well '
conprising; positioning the fr end of a tubing coiled on a reel 5 in

a tubing injector, latching the tubing in the tubing injector, |owering the

I njector through a bwoﬁéﬂggt@é Jrﬂ@srthgls%%a&et%x 8r¥\§+ljl@ead on the bed

of the body of water whi ying out tu romtihe*reel and maintaining

the tubing liaveRetb Rnbb8 £8 providiPthd! me RS ifErbitciatbl Ng 1 nj ector
eed tubl

to said well head, and operating said injector to-f t hr ough &eti d

vel | head. Aacwelll nghibingaines N dubEeaCwe?l &difprilsdngat invention there is
provi ded the method of introducing 15 a coiled tubing and well tool

i nto a subspasitidningmphesfrep arbefbhi Bgbing @iledcehVerredld t ubing
injector with the receiver below the injector, positioning a coiled tubing
in te injednod wihimgaingéttomollatiching thectubitigoint tiee coi | ed t ubi ng 20
positioned in the tool receiver, sinultaneously |owering the coiled tubing
and wel | tobrbingl injestery Iowsninge ther injectsir ghvoughdd haadyer to a
wel | head on %he bed of the body of water while maintaining said well tool
in said tooPt EREY from e futageskpgatvelihead on the ©of o said

wel I head, a@ﬁe %yagfngaggxi: dwl'{ 'Te_e%)ta(j)rg.ng out tubing_' from the
reel and maintaining the tubing la;tchéd in the
10 injector, connecting the tubing injéci:or-'to' said
wellhead, and operating said inﬁector to feed tubing
through said wellhead.
According t§ a second'éspect of thé_present
invention there is provided the method of introducing
15 a coiled tubing and well tool into a subsea well
comprising, assembling a tool receiver and tubin.g.
injector with the receiver below the injectof,
- positioning a coiled tubing in the inject;oi: with a
well tool on the ;‘:'-ree end of the coiled tubing V |
20 positioned in the tool receiver, simuitaneously
lowering the coiled tubing and well tool and assembly
from the surface of a body of water t_:b a wellhead on
the bed of the body of water while maintaining said
well tool in_said,tdol receiver, connecting said tool
25 receiver to said wellhead, and operating said injector
to insert said well tool and coiled tubing into the
well through said wellhead.
Accord ‘ng to a third aspect of the present
invention. there is provided the méthod of introducing

-
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to insert said well tool and coiled tubing into the well through said _

wel I'head. According to a third aspect of the present invention there is
provided the nethod of introducing -3- a coiled tubing and well tool
into a subsea well conprising; assenbling a tubing injector in an enclosure
whi ch includes a top and side watl3and a tubing stripper at its upper end,

a stuffing box, and a tool receiver wwth the stuffing box p03|t|oned
bet ween 3 he t 08| CPé%%‘?\ﬁ'élblaﬁdaﬂﬂemFH dedr ingesat PbseRy weldoi | ed tubing in
the injgetor, tubing stripper,, and stuffin box and positioning a well

tool onthe cofPERCEE g ""isﬁe{“hg“?‘%tﬂ &RJeEEer in &Ny t aneousl y

| owering the cail d tubl d t ool_ and se fronlthe surface of a
body of water £8° ﬁni\é\ﬁéé%(? PR R bﬁb@g fhile

d |
ecei ver 16 igftgb%ﬁ‘%r“ Foooad Ll e SH8, (R SRR 02 i R
vell oo and qobher Jubisya ahen Ui Wikleribbough Al ivglobnea: and

mai ntai ning the rnterior of sal ssure while in said

body of water. pibyseh Nehd Wb 9réde Ard:Oand ¢hbUbh jectsyy be 20 run

simul taneously, with the tubing latched in the tubing injector, and the

tubi ng i nj ect opobabfGeine) aae8iled Chfsingd ihheheeihi@sbr AtubRhgg shear may

be provided on top of the _

stripper, and stuffing box, and positioning a well
LJ' tool on the coiled tubing in the tool receiver;

10 simultaneously lowering the coiled tubing and well
toocl and assembly from the surfaéé of_a body of water
to a wellhead on the bed of the body of water while
maintaining said well tool in said tool receiver;
connection said tool receiver to said wellhead;

15 operating said injector to insert said well tool and
coiled tubing into the well through said wellhead; and
maintaining the interior of said enclosure under
pressure while in said body of water.

¥¥; _ Thus the tubing injector and tubing can be

20 run simultaneously, with the tubing latched in the
tubing injector, and the tubing injector landed on and
latched to the wellhead.

A tubing shear may be provided on top of the
tubing injector to provide for emergency release of

25 the tubing from the tubing injector.

A well fluid stuffinc_’; box may be carried by
the tubing injector with the tubing in the stuffing.
box.during running. . .

. The weight of the tubing: injector. may be



kS

tubing injector to prdvi de for .energency rel ease of 25 ~_ the tubi ng"from
the tubing injector. A well fluid stuffing box nay be carried by the tubing
injector with the tubing in the stuffing box during running. The wei ght of
the tubing injector nmay be -4- used to unreel the coiled tubing.
During retrieval of the tubing 4t-can be latched to the tubing injector and
the weight of the injector used to naintain the tubing in tension during 5
the retri eve$edper anrerl The ¢oiled itubvingl| be described now by way of
exanple only, with particular reference to the acconpanying draw ngs. In
the drawi ngs, wherei Purirg reteienal of the tubingatis cakebparts: Fig. #is a
schematic i]lustration of a blowut preventer stack and |ower |atch
assenbl y beldghesh tor Sheatabing dniretor) aad jthe wedghsnof ti®sea wel | head:
15 . Fig. 2 s aviewsimlar to Fig. 1 showng, the coiled
tubi ng and tRASHEE ﬁ'}sgétﬁ? %H‘%?s‘s’bct&qﬁ gab i TheRNSHER \FUFERS on t he
wel | Read of . Ei s FLG. is,aviewsimlar to Fig. 2 showi ng the tubing
i_ nj _e?’t or | a%lfe%eén&elgé?cﬂéﬁr%ﬂ%“t he 20 wel I'head; Fig.. 4 is a view
simlar to Fig. 3 shg§bnghvention will be described now by way '
of example only, with particular reference to the
accompanying drawings. -
In the drawings, wherein like numerals : _ e
10 indicate-:. like parts:
Fig. 1 is a schematic illustration of a
) blowout preventer stack and 'lower latch assembly being
run from a surface vessel and landed on a subsea
wellhead;
15 ' Fig. 2 is a view similar to Fig. 1 showing .
the coiled tubing and tubing injector and associated
equipment being run on the wellhead of Fig. .1;
Fig. 3 is a view similar to Fig. 2 showing
the tubing injector landed and latched onto the g
20 wellhead;
Fig. 4 is a view similar to Fig. 3 showing
the coiled tubing being used in servicing the well;
and
Fig. 5 is a view partly in elevation and

25 partly in

>



the coi] ed tubing being used in servicing the well; and Fig. 5 is a view
partly in elevation and 25 partly i1 section illustrating a tub
i njector and associ ated equi pnent for practicing this invention. In

accordance with this invention the tubing injector is positioned on th
subsea wel | head and injects 5 or refracts tubi ng as“needed. The ree
the surface vessel may nmaintain the tfubing in tension and pay out or r

|0 tubiNgsgecigead bt sy O {iBLALPLAGeLBOECRAN Q85hRE AR head

tubing,irs first positioned

e I njector™ an atc in place.

the i npeciequiphdn®eddtd grayquahi ddecopsyifbedish, The weight of the

I njector assenbly is utilized to pull the tubing fromthe reel while t
reel maintains the Irukicwpddarnansidth byhiesiavengiont @heotubIhg i nj ector
assenbly is guided to the wellhead in 15 any desired manner and when
| anded i s ihgtecited tis tpos ddriwhdn Rrieé esabsgaawblbheatd pndvéntjectst ack has
previ ously been | anded on the well head and the injector assenbly is |anded
on tHe st arkretracts hubiog mefneeded : haThe wekl dhutlessufffiaeg 20
be carried by the injector and that the tubing extend into and preferably
t hrough t Nesg®l &y mpinktdimdhs teeingstnbtonsionaand| payoenti rcarri ed
by the tubing it is further preferred that a tool receiver be provided

t he

k:./'
10
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reel in tubing as needed.

To position the tubing injector on the wellhead,

~ the tubing is first positioned in the injector and latched -

in place. Then the injector is lowered through the body of-
water. The weight of the injector assembly is utilized to
pull the tubing from the reel while the reel maintains the
tubing in tension by resisting rotation.

The injector assembly is guided to the wellhead in
any desired manner and when landed is latched to the
wellhead. Preferably a blowout preventer stack has
previously been landed on the wellhead and the injector-
assembly is landed on the stack.

It is further preferred that a well fluid gtuffing
box be carried by the injector and that the tubing extend
into and preferably through the box during ‘running of the
assembly.

I1f a well tool is carried by the tubing it is
fufther preferred that a tool receiver be provided for the
well tool.

During running and retrieving of the injector the
tubing may be latched in the injector in any desired

manner. For instance the endless chains of the injector

: ﬁay_be-iogkéa againét movément and held in engagepent_with

I ng
e

| on
eel

he
Then

he

box

for



25 well tool. During running and retrieving of the injeqfor t he. tubing
may be latched in the injector in any-.desired manner. For instance the ;
endl ess chains of the injector may be-I|ocked agai nst novenent and held in

engagenent with the tubing. During retrieval of the injector the weight.
of the injector assenbly is utiliged to maintain the tubing in tension as
It is coiled on the reel. 5 It is preferred that the injector

be cont gj,pedywihpi,n an environnmental enclosure. This may be a bell type or
a fluid tight enClosure. Wth a bell type, the bottom of the enclosure®is
open and a gas spokiag Retrageal il aimpsttowlerherestgie 6f the bé? to
excl ude sea water. 10 The gas shoul d be maintained at approximately the
same prtaj$eceoasabbanplextier uwildfzedhedadintmioxdtheletseingaier. |f
desired a barrier fluid such as oil nay be maintained in the bottomof the
bel | totéenhkibnt agpié&ndst. cofileda omattdre vegok. into the bell. 15

When a fluid tight enclosure is enployed a suitable fluid nmay be nai ntai ned

i "5t he encl osur eltpisf ergheyrad £hatesthe dmigntor he iegpesiredor pressure

to avoid ap,undesirable differential across the enclosure waJ]l. Preferably
the fluFdthinnanneaviganaentad qsuxe.  Thigmay bR ePeht S¥PPoundi ng
pressure _to i.psur.e th sea.wat er canpot, i nva the encl.osure,  \Wen an

envi ronﬂﬁnﬁaifiylgbjtégg}toﬁgﬁll@sﬂrlﬁ °d gﬂ’c‘ﬂ‘ £ B8 -_ irsy%edﬂ??‘uul??l’étglﬂcl osure, .

means SQ?“kﬂebSnB&8%59%dis open and a.gas such as nitrogen is

maintained under pressure in the bell fo exclude sea water. ;}

'10 The gas should be maintained at apprdximately thé same
pressure as that exterior of the.bell-tb exclude sea water.,
If desired a barrier fluid such as oil may'bé-maintained in
the bottom of the bell to inhibit movement of sea water
vapor into the bell., .

15 When a fluid tight endlosure is employed a
suitable fluid may be maintained in the enclosure,
preferably at a pressure approximating exterior pressure to
avoid an undesirable differential across. the enclosure "
wall, Preferably the fluid is maintained at a ﬁressure

20 slightly above the surrounding pressure to insure that sea
water cannot invade the enclosure.

When an environmentally objectionable'fluid such
as oil is used in the enclosure, means should be provided
to prevent loss of such fluid into_the-séa.

25 To provide for emergency release from the well a.

tubing shear may be provided, p?ef;rably on top of the

injector. -
In Fig. 1 a wellhead 10 h§3:guide_§osé‘T1 & j2

from which guide wires 13 and J#,egpénd'io'éhé-surfgce



to prevent |loss of such fluid into the. sea. 25 To provide for
engrgency release fromthe well a tubing shear may be provided, preferably
on top of the injector. In Fig. 1 a wellhead 10 has guide post 11 & -12
from which guide wires 13 and 14 extend to the-surface vessel 15. A
bl owout preventer stack and associatfd structure, indicated generally at
16, is shown | anded on the well head. "The structure 16 includes the bl owout

5 preveggsgg 1}5.18,'19 & 21. A lower latch 22 secures the structure to
t he we| |.head. %bove the stack is the | ower section 23 of a |latch structure

for latching the in ealRjodto prayatptdPeacaclh hnueasgucdackgane, indicated
generally at 24, is carried on the stack and includes guide post 25 & 10

26 slidabkeroetyitede Mdirsatled gekferallhy gti tie, f Ltanehowal ldesiedherconnect or
bul khead 27 and the | ower stack control unbilical 28 which supplies power
for any dehier edlddueguhentTi ot mscttumwe sty etnélbiesothepbdvenotudr s, | at ches,
etc. The bl owout preventer stack may be considered a part 15 of the.

wel | Bead. pTewemtters dal, AB j s1Ta¥ r2ed oh bover| 130chhiéh siesugesr &thed t o
control the unbilical as the stack structure js run or retrieved. The stack
st ruct ur e stguctungs genddre ekkherd i fAbgwe theagtagkwiscrkhes Loverrn

suspended by cable 31 which is trai ned over sheave 32 on,arm 33 and wound
on reel 35?@%%8&/@%@5&4% %%%%‘P’flei£°Fo$éFﬁblB§ 58§ g ector

to the wellhead. A lower guide frame, indicated generally
W at 24, is carried on the stack and includes guide post 25 &

10 26 slidable on guide wires 13 & 14, The guide frame

includes the connector bulkhead 27 and thellower stack

control ﬁﬁbilical 28 which supplies power for any desired

equipment such as the several blowout preventers, latches,

etc. The blowout preventer stack may be considered a part
15  of the wellhead.

The umbilical 28 is carried on a reel 30 which is
operated to control the umbilical as the stack'sfructure is
run or retrieved.

The stack structure 16 is suspended from the lift
20 beam 29 which is in turn suspended by cable 31 which is

trained over sheave 32 on arm 33 and wound on reel 34.
The above described aésembly is lowered By paying
out cable 31 from reel 34 and then landed on the wellhead
10 and latched in place by latch 22, Motion compensatidn
25 - may be provided in any desired manner.
Thereafter a coiled tubing ihjector, indicated
-générally at 35'is.suspended from the lift beam and a
coiled éubingf36 is introduced into the injector. Coiled

tubing injectors are well known and an _injector such as



. out cable 31 fromreel 34 and then | anded on the wel | head .10 and latched in
pl ace by latch 22. Mbdtion conpensatien 25 may be provided i'n any desired
manner. Thereafter a coiled tubing injector, indicated generally at 35 is
suspended fromthe |lift beam and coiled tubing 36 is -introduced into the
injector. Coiled - tubing injectors-are well known and an injector such
as taught in U S. Patent 4,655,291 to Cox may be enpl oyed. As collars
will noFaHBhﬁré§thSon3ﬁ§§qﬁn4f§ﬁ§t%ﬁhgt?h@°¥dMéY becemnleysdans A8 &_75,
be omtted and the c ns_28. and 28a shortened i f

shown in ateqh n%y

desi red®q 1§ﬁ§mn‘1’l got bg d’r%se%em&oﬂ’%dc?h ?ﬁingt’é 18t £ Ss PP’@rh red? 37
over the_sheave truct 3? nd .t hen dowpwar dl o t he The
Ohemve BEEASEAR DeBE, 105 d o Havin, T SBHE, SeYahl) mbRopED (t)t(r)ﬁ%insatlon
lmay be Qhﬁ\“tﬂpedc'hgl‘h@y Z&esér{cdeé(Frm%rtéTQed lf d%s1red ?E EH 9430 15

at ched e in e or

ector 1'n an sired manner ance, he endl ess
chgins gfiothe |nJector may be | ocked agai nst novenent and held firmy
agai nst tﬁe fubing to latch the tubing in the injector. Other latch

structures may benesediltd tubin% 36 extends Prémerer1eBer 6odyt hafe a vel |
fluid stuffing box 43 be carried by the injector and that prior.to

| ower i ngheake emmmxméosaer@sunemrwdwmafhbysmté| BHebon jecltdrt.ne
il lustrated enbodi nent the bl owout preventer 42 is-positioned bel ow the
st uf f i nGhleoshaadea sttawic tiaeeidriLsuppoovedeanbyra 3poby d4nand/lar the
upper latch section 46 is carried bel ow the bl owout preventer. It is
preferrMQtlpnapompensatlon may be prov1ded in any de31red manner.

10 The tubing 36 is latched in thesanector in any ~
.desired manner._ For instance, the endiess chains of the
injector may be locked against movement and held flrmly
against the tubing to latch the tublng in the 1nJector.
Other latch structures may be used
15 It is further preferred that a well fluld stufflng
box 43 be carried by the injector and that prlor to
lowering, the tubing also be positioned in the stuffing
box. . In_the illustrated embodiment the blowout preventer
42 is positioned helow the stuffing box and a tool receiVer b
20 provided by a spool 44 and/or_theeuppet latch section 46 is |
carried below the blowout preventer. It is preferred that
when a tool is carried by the tubing that the tubing extend
thfough the stuffing box and blowout.preventerland that the
well tool be positioned in the tool receivet. The blow out
25 preventer may be closed to change packing in the stuffing
box. | -
It is further preferredlthat a tub1ng shear,
lndlcated generall at 45, be included with the anector;

As shown the shear is preferably mounted on top of the



when a fool is carriied by the gubifhg that the tubing extend through the
stuffing box and bl owout preventer and that the well tool be positioned in.

the tool receiver. The blow out 25 reventer may be closed to change
packing in the stuffing box. It is further preferred that a tubing shear,
i ndi cated generall at 45, be included with the injector. As shown, the

shear is priafiectsiy anslihen Penpted , t aeparatrapebhr tabd ngh&d Wisertdteed,

separates the tubing above the jnjector. The shear 45 i referab
oper at 6d~ by QP Hr eI 93 B AnbE | PE%feESPEX ?HleFéﬁle? %ﬁpeﬁ‘ﬂi{ >c/h

sectiorm46, designed.to 5 . . cpoperate with latch section 23 on the bl owout
prevent er HFIEUE ﬁﬁﬂﬂﬁﬂﬂp¥fbﬁ$fhgé3pool 44 and when the injector and its

associ ated structure, i s a ' 2 te t
[atch the inj ector b LR DoBet D ABCRTSpREIBRO AT ATt © L

t einj ' d t ¢Red phQwoe
I nj ectlor | 3! q%?v%%tgé]%fﬁgfﬁtﬁhse%égﬁéu%gribﬁgelﬂgvula)rl i%ng théﬁ\l/y\}ev;uélhtetéﬂﬂmces t'Eah((:ak

i njector iggitiddpashd orrih Sehe t $P68Y 54 0BNECGheA? thRean j2E doy QnRi aiedl to
mai ntain the tubi'ng in tension during the | owering operation. Thus the 15

tubing is naidycidesd sRicE@hé 05 Bafddaay thef eeltcdf sewtiomiss 23 andisb zed.
An injector control unbilical 47 is unreeled fromreel 48 as the injector
i s | owered cosbergipd i €5 Daveh thet brjeotect ao. ther vieldt dressl tthorduglective.
may be operated by 20 hydraulic fluid supplied by unbilical 47.

blowout preventer stack.

&410 With the injector and associated structure latched to
the tubing, the injéctor_is lowered to the wellhead an& during
lowering the weight of the injector is utilized to unreel
tubing from reel 37. Reel 37 is opérated.to méintain the
tubing.in tension during the lowering operation. Thus the

15  tubing is maiﬁtained under éontrol and any effect of currents
is miniﬁized. |
An injector control umbilical 47 is.unreeled from
reel 48 as the iﬁjector is lowered and supplies power to the
injector. For instance the injector may be operated.by
20 - hydraulic fluid suppiied by umbilical 47. |
| | After the injector is landed and'iatched in place the
injector may be.operated.to move tubing through the well head.
Preferably'the reel 34 will maintain the tubing in tension at
all times. Fluid may be injected and any tool on the tubing
25 may be operated in the conventional manner to sefvice the
well,
As shown in Fig. 4 the 1ift beam may be released from
the injector and retrieved séparaﬁely. o
When it is.desiréd_to retrievelﬁhe injector ié_ié_
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After the injector is |anded and | atched i-h pl gce the _injector may be.
operated to nove tubing through the well- head. Preferably the reel 34 wll
maintain the tubing in tension at all tinmes. Fluid may be injected and any
tool on the tubing 25 nmay be opgyated in the conventional manner to
service the well. As shown in Fig. 4 the |ift beam may be released fromthe
injector and retrieved separately. \Wen it is desired to retrieve the

i nj ect oPPe¥afed tooﬂéﬁéﬂeéwtéhﬁlﬁﬁéﬂéﬁ1ﬁﬁ9ﬁlﬂthf¢¥¥ﬁﬁ§%e wefl fead. If a
wel | tool drawn into the tool .receiver. The |ift b mis

agai n a‘t"F]ai:hEBrTo %h@mPhtPé’Eéor itnds fEavm G the d ’E%C%éYﬁ?t

separation of thff.h enter. The

g 1 I.njector, from.the
cable 31 is takenn I'n %gt #Fﬁmtﬁg aﬁaﬁﬁnﬁtaﬁﬁg)i500| %dl%hﬁ? ﬂﬁnt The
t ubi ng £§§ FﬁZ gﬁgQReE gqlfeas@a' oAl ’ér&u*lec & a[lgaéf[;blr% S&g'na?%to | nsure

control proper spo ing o e reel. Thus

the vel ﬂx'i'é eQEthfrb{ﬂJ %ﬁb%w%utaﬁ%%%%@ta%a&w PRRStca51et 8y 1 28d tO

mal ntain The tubing in tension Fig. 5 formof 1 njector follow ng the

t eachi ngaREnUi® tBalleme Mie 4n§22t3Y dnd H¥WMLiatAsd adyutisséned form of

coiled tubing injector may be enpl oyed, 15 reference’is nmade to this
~ patent The aubeﬁght‘BQI.OB?a13Ubtp&h|ae:ednjmﬁtmm.ntﬁlimIttheBC&@lElmQCiﬂdeS a pair

of opposed endl ess drive chains 48 and 49 driven by nmotors 51 and 52. The-
chai n' 48ensionatnedneuse donteodpodtithte 48 imgl and eproper spooling
of the tubing on the reel; Thus the welght of the injector _:;
10 and associated equlpment is utlllzed to malntaln the tubing
in ten31on. | o
In Flg. 5 a form of 1nJector following the
teachlng of U.S. Patent No. 4,655, 291 1s shown As any .
desired form of coiled tubing 1nJector may be employed
15 reference is made to this patent for a teaching of a
suitable inJector.
The injector includes a”pair of opposed endless
drive chains 48 and'49 driven by motors 51 and 52. The
chain 48 is trained over drive sprockee 48a and idle ) g
20 sprocket 48b. .The chain'49.is_trained over drive_sprocket
49a and idler sprocket 49b. These motors may be powered in
any desired-manner, such as.by hydranlic fluid from |
umbilieal 47. A paif of opposed endless roller cnains 53,
54 hold the drive chains firmlj.in engagemenﬁ with the
25 tubing'36. These roller chains are carried by pressure
beams 55 and 56. The pressure beams are supported on yokes
57, 58, 59, and 61 which in turn are carried on rods_62,
63,-Q4, and 65. "These_des are:on_pistons (noe shown) in
~cylinders 66, 67, 68, and 69 By'.'contr_.olli_ng’- pressure



20 sprocket 48b. ,The chain 49 is trained over drive sprocket 49a and
| dl-er sprocket 49b. These notors nay‘be powered i n any desired manner, such
as by hydraulic fluid fromunbilical 47. A pair of opposed endl ess roller
chains 53, 54 hold the drive chains firmy in engagenent with the 25
tubing 36. These roller chains are Harri ed by pressure beans 55 and 56.
The pressure beans are supported on yokes 57, 58, 59, and 61 which in turn
are carri efflwid rimistisese 6gyléndesnd thyoughedder smdidicadn 4f stds (not
shown):in cylinders 66, 67, -68, and_69-. By controlling pressure fluid
in thede BAesRie¥e exeblgd PhHetheprrildsr shalms oreddin drive (GhaiRSt he
roller chains on the drive %hains is‘contro&ée o desiredlS one of the

Ta _ e m

pressure bearkonesebtedr xeltadgsddedst ey regsure beams
hol ding the drjve,nptors Locgeg S ainst rotation with hydraulic pressure
and hol di R thXed #R¢ 2RAPREEFi PH FX§¥®1st the drive chains the injector

may tge | ocked to thﬁgtﬁgingglagurl&hggdw_%i &%ttﬁgglg%gufﬁ/%gﬂngpe I nj ector.

After  the injector otation o arns will inject

Of ret 1l evgopl peo T gL ey HEbla 1Y ghelable e Y Ieelrey die b1 paposed 1o

sea water. S may be npl'ished with the diving | concept or wth a

total enclgsai®s Fir@lyN8EatneR! thiee a@OTHA Y Ithd Nal ér t@y /Beand a
conplete side wall, 15 Such as the cylindrical side wall 72 shown. Wth

the bell cpscked tbechet tabiag due igrC mwithg smparetanieweh ofit ehei s
excl uded by pressure fluid, preferably nitrogen, maintained under
suftlfientimﬁcssufe tAfesel ule 4@desaioar is landed, .rotation of the
10 | drive chains will inject or retrieve pipe from the well.
Preferably the injector is not exposed to sea
water. This may be accomplished with the diving bell
concept or with a total enclosure. In either event the
enclosure will include a top 71 and a complete side wall,
15 such as the cylindrical side wall 72 shown. With the bell
concept the bottom of .the enclosure is open and sea water
is excluded by pressure fluid, preferably nitrogen,
maintained under sufficient préssure to exclude sea water
A from the injector. Where the complete enclosure concépt is
20 employed a bottom 73 is provided. The enclosure may be
filled with a fluid under pressure to equalize pressure
with the exterior. 1In this case, upper and lower tubing
strippers 74 and 75 are provide about the tubing 36 at the
top and bottom of the enclosure. With the bell concept the
25 upper stripper is also used. if the strippers leak fluid,
provision should be make to prevent this fluid escaping
into the sea if it is environmentally objectiohable. For
instance, oil might fill the enclosure to lubricate the

.injector. ~ In this event, the fluid in the eﬁclosure“wquldﬁu



3

fromthe injector. \Were the conplete encl:osure concept is 20 enpl qyed a
bottom 73 is provided. The enclosure may be filled with a fluid under
pressure to equalize pressure with the exterior. In this case, upper and

| ower tubing strippers 74 and 75 arg,provi de about the tubing 36 at the top
and bottom of the enclosure. Wth t % bel | concept the 25 upper stri pper

>,21 30 Watea dded EBLE  pPeL el ek LLULA. RERY RN SIOUAL S Sk o

prevent escap Sea IS environ

0bj eCtel0pahl\fon - Wed NPAAIES né’ﬂ: ﬁ%g{?ﬁef bhb1bBGENEhedY, ,ﬁ(ﬁ 9 d ‘ib“ Catat he

injector. In this event; I'n the enclosure wo
mai nt @itRash r pressure greater than exterior pressure to prevent sea

wat er entering the enclosure through the strippers. As there may be sone

- escape of flui did reietdenae! be Ssomet 8504p8 blfie f1UHHS OO PhAJALL i S
preferred that a ported coupling 76 be provided between the stuffing box
and stohinopgh the s peffing dbsposdl iof ishpsefenirédwthatuta lpoxitegl the fluid
tight enclosure. Wth the bell type enclosure the ported coupling is not
neede¢oupling 76 be pridreidedirbetveenobhecstnffinghbad &ndreceives control -
fluid fromthe unbilical 28 and distributes it to the various notors as
desi réd:nwrgﬁizdmm@mh%tdswalmfeﬁbigeﬁéyléuybbyx stidiedng e may be

i o, hend Yy G ahs cohamnad (VoHR FBCDREL S0 CYPRe CHOdSRNTE boams

the ported coupllng is aot needed.. B
i0 ' The hydraulic_connector bulkhead 77 receives ~

control fluid from the umbilical 28 and distributes it to

the various-motors as desired through conduits not shown.

An emergency supply of pressure may be provided by

the tank 78.
15 - In the use of the injector shown in Fig. 5 the

injector is suspended from the bar 29. The;preséure_beams

55 ‘and 56 are positidned'to permit\the_drive chains.to

receive the tubing and the tﬁbing is positioned between the

.drive chains._ Pfeferably the tubing extends down past the \_j
20 blowout preventer and stuffiﬁg box. If a tool is to be

employed it is positioned in the tool receiver. The

pressufe beams are positioned to hold the drive chains

against the tubing,_.Ihe ariﬁe chains aré locked in place.

The injector may then be lowered from the yessei

25 to the wellhead while'paying out ﬁubing from fhe reel 37
and .while maintaining the tubing in tension. Upon-landing
the injector and latching it to the well, the injéctor“may
be operated in the conﬁentional mannef_to move the tubing

“through the wellhead, operate tools, etc. -

=
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55 and 56 are positioned.to permt the drive chains to receive the tubing
and the tubing is positioned between the drive chains. Preferably the

t ubi ng extends down past the 20 bl owout preventer and stuffing box. If a
tool is to be enployed it is positioned in the tool receiver. The pressure
beans are positioned to hold the drive chains against the tubing. The drive
chains are locked in place. The injector may then be |owered fromthe
vessel 25 to the wellhead while paying out tubing fromthe reel 37 and
whil e ngi.ntaining the tubing in tension. Upon |anding the injector and
latching it to the well, the injector nmay be operated in the conventi onal
manner to nove the tubing through the well head operate tools, etc. 13
When it is desired to retrieve thegznjector, it is first operated to

wi thdraw the tubing fromthe well head. The latch is then released. Wth
the drive chains |ocked to the tubing the tubing is reeled on reel 37. The
injector is lifted Whemyit hes |desipedntoorasriieviendheedni®r tar ntic nks t he
tubing in tension to insure proper spooling of the tubing on the reel.

Ref erence £4rditr pegptes AmpIwiehdpawnphegbobdos L£ram the yedilyihpagd outThe
fromthe present .application. This | { cajion describes an appayatus for
runni ng coﬁPé&ht$%ﬂﬁqulEﬁié%%?%el?@gth tﬁe.gr%veLchQiQsilqgﬁéJ*to the
tubing the tubing is reeled on reel 37. The injector is lifted
5 by the lift beam 29 while the reel 37 maintains the tubing in

tension to insure proper spooling of the tubing on the reel,

Reference is directed to Application No. 8908094.4 which is
divided out from the present application. This application

describes an apparatus for running coiled tubing in subsea

wells.



CLAIM5 1. The nmethod of introducing a well tubing into a subsea well
conprising; positioning the free end of a tubing et n a :
tubing injector, latching the tubing in the tubing in owering the

i njector through a body of water from5I t he suerﬁlﬁﬂﬂ%m&‘mﬂmP on the
bed of the body of water while paying odf tubing f S -
mai ntai ning the tubing latched in the injector, connecting the tubing
injector to said well head, ‘@and operating said injector to feed tubing

t hrough said well head. 10 2. The net hqg ofyg! aim wherein during thes |

| onering step the weight of the tubi rg—nrector is utilized to pull tuing
fromthe reel. 15 3. The -nethod of claim 1 wherein an encl osure having at
| east a top and side walls is provided and contains said tubing injector,
and a stleThedmeékthod of Maitniodiurdthg ra s@ld erubinsdIrin®d & PaBEEH Rell
approxi mating that of the surrounding water while said enclosure is

posi ti opedprhsihg ;bpog it onding .th20 freeltendeifical. oibihgi coilebeoria a wel |
fluid stuffing box is carried by the tubing injector and during the
posi ti oFffYy sRep tHbLngbilng ecsogosilidtehdmg thehetuhinig i by tos. t@bing5. The
met hod of .claim 1_wherein during recovery of the tubing and tubing

i nj ect ofRI RECF ublRYErAPEC ilqiretar dheronsly & pody wE hdabart isomubi ng

frgmthe wel | head, the tubi injector ig latched fromthe well head, the -
tugi ng T¢I 3?Eﬁﬁﬁe'i Oy ﬁe'wle&gi%r‘?@r& QP dths %eéﬂd’é?\/rﬂq}% hody reEiwakeBperated to

r eel

inwﬂbfe paying out tubing from the ‘reel and maintaining the
ﬁubing,latched in the injector, connecting the tubing injector
to said wellhead, and operating said injéCto: to feed tubing
through said wellhead.

10 |

2. The method of claim‘]_wherein duriﬁg the lowering step the

weight of the tubing injector is utilized to pull tubiﬁg;from'

the reel.

15 3, The method of.claim 1 wherein an enclosure having at least
a top and side walls is provided and contains said tubing ';;
injector, and a selected fluid is maintained in said enclosure’
at a pressure approximating that of the surrounding water

while said enclosure is positioned in the body of water.

20
4. The method of claim 1 wherein a well fluid stuffing box is
carried by the tubing injector and during the positioning step
- the tubing is positioned in the stuffing box.
25 5. The method of cl=im 1 wherein during recovery of the tubing

~and tubing injector;_the tubing injector is first operated to



t ubi ng the wei ght of :the.tubing. injéctor is utjlized to 5 mai ntai n the
tubing in tension. 6. The nmethod of introduc:J “wllmﬂummlrg and wel |
tool into a subsea well conprising, assenbli kol [ and tubi ng
injector with the receiver below the in]&ctor, positioninb "a coil ed tubing

in the inggﬁtor Lth a. well %éfl on the free end of the co[led’tubing
posi ti ohbE PREFhENE HUB IS fRam thenwe hhrerd) ythewErbAge: hajesitioed itsubi ng

and well {opl,and assenhly fr the suyrface of a, body of water to a
vel | heé%gﬂthggbﬁo& %ﬁde waEle? wm'égrrhﬁnfarfﬁhﬁe i9 shied wel |
fool receiver to said well head,

tool i bd _togl. recejver,,cgnnecting sai

and opgtr"?iﬁ'ﬁ ggijgci%r%%le'cta&d tw$ﬁ%e9qgsﬁ?%PM§l°P8’6?tﬁﬁd teoireed dobithe i nto
t he wel u saj I . 20,7 The nethod of claim 6 wherein during
t he ass%%%?#ggggfegéigﬁgIgﬁﬁﬁh%fERQﬁqgrﬁP%ﬁ&g?g égsghﬁhéﬁeﬂefﬂeen t he

I nj gct or I cel q@ar. | the positioning step the coiled

!tujbi ng i%ég‘gg%?lﬂor%% ?:Ir?\bteihn§ ?[qﬁf [ négl 0X. Zg 8|. Tlhe Ime'?hod gf cl ai mI 6
wherein during the assenbling step a bl owout: preventer is included in the

assenbly. 9. The method of introducing a coiled tubing and well tool into a
subsea gl TheOBEhIINGE ATIFHIUCThE 4 W fed "t EBIRE hAd well tool

into a subsea well comprising, assembling a tool receiver and

.~ tubing injector with the receiver below the injector,
v positioning a coiled tubing in the injector with a

well tool on the free end of the coiled tubing positioned in the

tool receiver, simultaneously lowering thé coiled tubing and
well tool and assembly from the surface of a body of water to
a wellhead on the bed of the body of water while maintaining
15 said well tool in said tool receiver, connecting said tool
receiver to said wellhead,

and operating 'said injector to insert said well tool and

coiled tubing into the well through said wellhead.

20 7. The method of claim 6 wherein during the assembling step a
well fluid stuffing box is assembled between the injector and
tool receiver, and during the positioning step the coiled

tubing is positioned in the stuffing box.

25 8.The method of claim 6 wherein during the assembling step a

blowout preventer is included in the assembly.

9. The method of introducing a coiled tubing and well tool
into a subsea well comprising; assembling a tubing injector in



