2229208, 1 METHOD AND APPARATUS FOR RUNNI NG CO LED TUBI NG | N SUBSEA WELLS
This invention relates to appar at us fg%ggg%ed
tubing in subsea wells whose wel | heads are | ocated on an
floor.. Production lines frdmsuch wells usually extend al one the ocean

floor.-1n the mai ntenance and servicing of subsea wells several systens
have been used. Toels have been punped through the production lines in one

wel | known procedure . In servicing fromvessels, wire |line procedures have
been used. See U.S. Patent 4,673,041. Another well known 10 procedure has
involved the erection of a riser pipe on the well. Recently flexible pipe

and systens have been devel oped. pee U.S. Parents No. 4,702,320 and
4,730,677. Each of these prior art systens has its advantages and

di sadvant ages. 15 One well known system for servicing wells on | and has

i nvol ved the use of coiled tubing which is forced into a well by a tubing
injector. This equi pnrent makes possible the injection of fluid and the use
of a well tool on the tubing. See U 'S. Patent No. 4,612,984 20 have al so
been used in the same manner on offshore

METHOD AND APPARATUS FOR RUNNING COILED TUBING IN SUBSEA WELLS
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pl atforns where the wellhead is | ocated On thewPIaLforn1adj¢ENT'THE.
SURFACE oF water and the injector is located on the platform  An obj‘ect
of this invention is, to provide a sinple, relatively inexpensive apparatus

for using coiled tubing in subsea wells. -3- According to the present
I nvention there is provided a well| assenbly for servicing subsea wells
conprising: an enclosure including a top and side walls 5 for

excluding sea water; a tubing injeRtor in said enclosure fbr noving reel ed
tubi ng through the injector; said injector including opposed endl ess ciadns
for gripping reeled tubing, and nmeans for 10 control ling movenent of
sai d chains; and neans for maintaining selected pressure conditions in said
encl osure to maintain pressure therein substantially equal to exterior
pressure to thereby exclude sea water and protect said injector. 15

A tubi ng sheatl*éfnip¥entedtiaiebatesptof the tubi ng daparavust Sopr ovi de for
enezgsnc rel ease of the tubing fromthe tubing injector. A well fluid

st uf Y P xC ARy e He TR NS dThSEPeeRUBEAS S| MP@Eovas kikeade 8UBing in the

StLﬁ{Aé&ké@ onbgé g%%%n%ﬂg“ggéﬁk rloor. Produétion lines from
such wells usually extend along the ocean floor.

In the main;enance and servicing of subsea wells .
several systems have been used. Toels have been pumped
through the producrion lines in one well kncwn procedura. -
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 erection of a riser pige on the
well. Recently flexible pipé and systems have been
developed. See U.S. Patents No: 4,702,320 and &,73C,877.
Each of these prior art systems has its advantages
and disadvantzges. |
One well known system for servicing wells on land

has involved the use 0f coiled tubing which is forced into At

(x

a well by a tubing injector. This equipment nakes possible
the injection cof fluid and the use of a well tceol on the

tubing. See U.S. Fate
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2,934, Tubing injectors
have also beaen used in the same manner on ofrsh:ore
platfcras wners the wellhs=ad is locatzd on fhe slatforms
adjacant thce surface or the watzr and the iniector is

located on the plat

[

‘Orm.
An object of this invention is' to provide a simple, relatively

inexpensive apparatus for using coiled tubing in subsea wells.



I n one enbodi mrent a subsea tubing injector is provided within an encl osure
to prevent sea water fromcontacting the tubing injector i.n which provision
is made to nmaintain the enclosure under pressure  -4- approximating
external pressure. The invention will be described. now by way of exanpl e
only, with particular reference to the acconpanyi ng-draw ngs.

Inthe drawings: Fig. 1 is a schematic illustration of a blomout preventer
stack agd | ower latch assenbl y being run froma surface vessel and |anded
on a stbsea wel | head; 10 : Fig. 2is aviewsinilar to Fig. 1

showi ng the coil ed tubing and tubixng- i njector. and associ at ed equi pnent
being run on the wellhead of Fig:. 1; Fig. 3 is aviewsimlar to Fig. 2
showi ng the tubing injeAtcordimglew e preskat bntenttilon there isel | head:;
Fig. 4is aviewsimlar to Fig. 3 showing the coiled tubing being used in
servici ng the pravidedna well Sssambiyifon serviging sibseat wehland 20

partly in

comprising:

an enclosure including a top and side walls
5 for excluding sea water;

a tubing injeétor in said-ehciosure for

moving reeled tubing through the injector;

Y,
said injector-including 6pposed endless
chains for gripping reeled tubing, and means for
10 controlling movement of said chains;

- and means for maintaining selected pressure
conditions in said enclosure to maintain pressure
therein substantially equal to exterior pressure to
thereby exclude sea water and protect said injector.

15 A tubing shear can be provided on top of the.
~tubing injector to provide for emergency release of
N

the tubing from the tubing injector. .
A well fluid stuffing box may be carried by
the tubing injector with the_tubing in the stuffing
20 . box during running.
In one émbodiment a subsea tubing injector
is provided within an enclosure to prevent sea water
from contacting the tubing injector in which provision

is made to maintain the enclosure under pressure



5 section-illustrating a tubing injector and associ ated eqU|pnent for
practicing this invention. In accordance with this invention the tubing
injector is positioned on the subsea well head and injects 5 or retracts
tubi ng as needed. The reel on the surface vessel may maintain the tubing
in tension and pay out or reel in tubing as needed. To position the tubing
injector on the well head, the tubing is first positioned in the injector
and | atched 10 in place. Then the injector is |lowered through the body
of water. The weight of the injector assenbly is utilized to pull the<»
tubing fromthe reel while the #eel maintains the tubing in tension by
resisting rotation. The injector assenbly is guided to the wellhead in 15
any desir edappnoxinatichgyexteranlicpressurm.ched to the wel | head. Preferably a
bl owout preventer. stack has previously been | anded on the well head and the
injector assenbly is Thendawwentiohewilhde describéd mdvebypwaier red that a
well fluid stuffin box be carried by the injector and that the tubing
extend int o9& naX%méh%nqgiyy Mntbughrtiﬂphgsxr&ﬁerﬁgc¢annuMg of the assenbly.
If a well tool is carried by the tubing it is further preferred that a tool
recei ver be@pFEUPYRH NS AAWINIS.  wel | tool. During running and retrieving

of t@@ injector the In the drawings:

’ Fig. 1 is a schematic illustration of a
blowout preventer stack and lower latch assembly being
run from a surface vessel and landéd on-a subsea
wellhead; |

10 Fig. 2 is a view similar to Fig. 1 showing
the coiled tubing and tubing injector and associated
equipment being run on the ﬁellhead of Fig.:l;

Fig. 3 is a view similar to Fig.'2-showing
the tubing injector landed and latched onto the

15  wellhead; '

Fig. 4 is a view similar to Fig. 3 showing B
the coiled tubing being used in servicing the well; , o/
and
' Fig. 5 is a view partly in elevation and

20 partly in



tubing .y be | atched in the injector in any desired manner. for:
I nstance the endl ess chains or injector may be | ocked agai nst novenent and

held in [err] wth 6 the cubing. During retrieval of the injector the
wei ght of the injector assenbly is utilized to maintain the tubing in
tension as it is coiled on the reel. 5 It is preferred chat the

i njector be contained within an envgronnental enclosure. This may be a

bel | tgﬁgg or a fluid tight enclosure. Wth a bell type, the bottom of the
encl osuSedtd apeinl st naging sachubdngi tnd@eran amul meseetatader pressure
in the bell to exclude sea water. 10 The gas should be naintai ned at

appr oxi eStdiPRaHe foncPpretigiBgashigadna@nd . of the bell to exclude sea
water. |f desired a barrier fluid such.,as oil may be naintained in the
bott om of the beﬁ“ t%c?%ﬁ$§?FenH%EﬁeﬁF‘1§f %\é’a?‘?ﬁag‘ﬁ} ChR FUPERE the bel . 15
When a fluid tight encl re i,s_enmployed.a suitahl.e fluid nay.he_naintained
in the &I ,%ﬁw%ﬁ%$§§?9egt°BngL§s§Hﬁ§%ﬁnﬁé¥}qﬁﬁ4rﬁF%xf%ﬂFSF?pressure

S0 20 iRl L ophgs T hgr sOLkAl 20n9° Jd ol gRursuelle Preferably

to
th I'd i's mal ntaine préssure 2 above thé surroundi ng

Do ST E AURCIER PRI PR SR A e en o
"~ reel in tubing as needed.
To posicion-the tﬁbing injector on the wellhead,
\— the tubing is rfirst positioned in the injector and latched
10 in place. Then the injector.is lowered through the body of
water., The weight of the injector assembiy is utilized to
pull the tubing from the réel while the reel maintains the
tubing in tension by resiéting rotation.
The injector assembly is guided to the wellhead in
15 any desired manner and when landed is latched to the
wellhead. Preferébly a blowout preventer stack has
previously been landed on the wellhead and the injector
i - assembly is landed on the stack,
& ié'further preferred that a well fluigd stuffing
20 box be carried by the injector and that the tubing extend
into and preferably through the box during running of the
assembly. |
If a well tool is carried.by the tubing it is
further preiferred that a tool receiver be provided for the

well tool.

N
m

During running and retrisving of the injector the

-
>

tubing may be latched in the injector in any desirsd
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nanner, ror instance tne endless chains

~

may be locked agaiast movemant and deld in ensagemsno Wwiih
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as oil is used in the enclosure, means shoul d be provi ded to prevent | oss

of such fluid into the sea. 25 - To provide for energency release
fromthe well a tubing shear may be provided, preferably on top of the
nj ector In Fig.1l a wellhead 10 has gui de post from which gui de
wires 13 and 14 extends to the surface 7 vessel 15. A bl owout preventer

stack and associated structure, itdicated generally at 16, is shown | anded
on t heeveddd@ag, The structure 16 includes the bl owout preventers 17, 18,
19 & 21. A lower latch 22 secures the structure to the wellhead. Abow&# he

stack is the |pueingegetoieddlobra dhadl dhddit Uite fReigALCRIENG Hhe

I njector to the wellhead. A lower guide frame, indicated generally at 24,

i s cdmjiesxtan aswesbhykiandtiddizedetogmaimymivi @%e &&dPing 26 sl idable on
guide wires 13 & 14. The guide frame includes the connector bul khead 27
and tieasisrerastbtkigoneibrdunbi thealrezd shi ch supplies power for any
desired equi pnent such as the several blowout preventers, |atches, etc. The
sbl owout preventeristBEREAEYeHe thafsithe dniegrar be convainkd wel | head. The
unbi li.cal, 28 is carried on a reel 30 which is operated to control the-

unbi MRt R &AL ERRMERF ALt GRELOS YTy 0Tt AN dee & bell ctype

or a fluid tight enclosure. With a bell type, the bottom
of the enclosure is open and a gas such as nitrogen is
maintained under pressure in the Béll to exclude sea water.
10 The gas should be maintained at approximately the sane
pressure as that exterior of the bell to exclude sea water.
It de;ired é barrier fluid sugh as olil may be ﬁaiﬁtained in
the bottom of the bell to inhibit movement.of_sea water
vapor into the bell. |
15 ' When a fluid tight enclosure is employed a
suitable fluid may be maintained in_the.enclosure,
preferably at a pressure approximating éxterior pressure to
avoid an undesirable differential across the enclosure .
wall. Preferably the fluid is maintained at a pressure | o/
20 slightly above the surrounding pressure to ibsu:e thac 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 sea. o
25 To provide for emergzency release from the woll a
tubing shear may be provided, preferably on top of the
injector. | |
In Fiz. 1 2 wellhead 10 has gilde posc 11 & 31

from which quide wires 13 and 14 extend Lo the ~urface

-



The stack structure 16 is suspended fromthe lift 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 assenbly is | owered by paying out cable 31
fromreel 34 and then | anded on the wellhead 10 and | atched in place by

| atch 22. Mbotion conpensation 5 may be provided in any desired .nmanner.
Thereafter a coiled tubing injector,?indicated generally at 35 is suspended
from thg lift beamand a coilred tubing 36 is introduced into t he |njector
Colled“ﬁnbsmgl ihhectors are well known and an injector Such as ~ 8
taught in U S. Patent 4,655,291 to Cox may be enployed. As collars will not
be present on theAcblbwunuDr#gﬂﬂﬂﬁﬂcﬂwﬂc%rﬁeéuae899é#£e¢4 & 75, shown in

the patent, may be omitted and the chains 28 and 28a shortened if desired
as showB§FuEFgres. indécasrregensmiald BAext@ndisf phawWnediangrdRa the

sheave structu 38 and_.then downwardly into the inje The sheave
stHﬂﬂLMEP%SW?LfEﬁﬁﬁortEgeoﬁtﬁﬂﬁQR?qu%|¥EF¥E eﬂbFLS E’g&f‘f"i‘a"tlzt“ﬁ'-'sat|on may be

By doi PEGVRARRER 7o BrndPaltcd « nd et oL &Rafnd 0P s &0/ or nmy |
?5b: g;klﬂ;fﬁgéﬂm egpg?%&ﬁgaﬂlegt%lcﬂ éb;dl;q': u e%l %%c% Esggl "ol Iatch the
section 23 of a latch structure for latching the injector
to the welihead;  A lower guide frame, indicated génerally
at 24, is;carried on the stack and includes guide post 25 &
10 76 slidable on guide wires 13 & 14. The guide frame
includes the connector bulkhead 27 and the lower stack
control ﬁmbilical 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
13 of the wellhead. |
The umbilical 28 is carried on a reel 30 which is
operaﬁed to control the umbilical as the stack structure is

. . run or retrieved.
N

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 assembly 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 compensation
25

nay be provided in any dJdesired manner.
Thereafrer a coiled tubing injector, indicated

generally at 35 is spended rfrom the lift beam and a

e
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led ctubing 36 is introduced inte the injector. Coilaed

~
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ubiny injectors are well kncwn and an injector sucna as



15 1t is further preferred that a wel | fluid stuffing box 43 be carrled by
the i'njector and that prior to |lowering, the tubing al so be p03|t|oned I.n

the stuffing box. In the illustrated enbodi nent the bl owout preventer 42 is

posi tioned bel ow the stuffing box and a tool receiver 20 provided by a
spool 44 and/or the upper latch section 46 is carried bel ow the bl owout
preventer. It is preferred that whgn a tool is carried by the tubing that
the tubing extend through the stuffing box and bl owout preventer and that
the ggughcwWeh! ULSQl Paeepasi4 igBRMLIN tdeCodRohayebei eaployBue blAow our s
preventer may be cl osed to change packing in t he [err] box. It is further
prefesiidrshatld noln bg presemthesn  the shbdbed thdisgedhd dowygmeferrably

‘mounted on top of the. 9 injector and when operated, separates the

10

20

t ubi pgeabuve bbemﬁnﬂécﬁOHS;ﬂﬁhQﬁnﬁﬁn45h¢sppﬁeﬂ§naUPV'@ﬁé@ﬁkﬁFQW fluid
pressure fromunbilical 28. A suitable upp | at.ch sectign 46, designed to
5 coapér &he &hehnsaléh Ak t38%h STPTHHEREE bgodﬁﬁﬂrﬁPeﬁénﬁb W4 Ak 16,
depends from the spool 44 and when the injector and its associ ated
stru€t8redcs | anded the latch sections 23 and 46 cooperate to latch the

i ector ot el a1, ouoll ige Bh8YOHL oR” SURT' 7 YK cne

sheave structure 38 and then downwardly into the injector.

The sheave structure 38 is supported on arm 39 by line 41..

The tubing 36 is latched in the injector in any
desired manner. For instance, the endless éhains of thé
injector may be locked agaiﬁst moveﬁept and held firmly
against the'tubing to latch the tubing in the injector.

Other latch structures may be used.

1t is further preferred that a well fluid sfuffing 3
box 43 be carried b& the injector and that prior to
lowering, the tubing also be poéitioned'in the stuffing
box. In the illustrated embodiment the blowout preventer o
42 is positioned below the stuffing box and a tool receiver
provided by a spool 44 and/or the uﬁper latch section 46 is
carried below the blowout preventer. It is preferred that
when a tocl is carried by the tubing that the tubing extend
through the stuffing box and blowout preventer and that the

well tool be positioned in the teol reccivar.  The blow out

preventer may be closed to chanpe paciins i the stuifing
box.

' It i3 further preferred that & ctudin:z shaear,
incicated generally at &3, he inceludsd wigh the injector.

A

As shewr, the shear is prafera2ily mounted on toP of che

Motion compensation may be provided in any desired manner. o’

-



10 ) - Wth the injector and associated structure latched to the
tubing, the injector is lowered to the well head. and during |owering the

wei ght of the injector is utilized to unreel tubing fromreel 37. Reel 37
is operated to maintain the tubing in tension during the | owering
operation. Thus the 15 tubing is maintained under control and-any effect of
currents is mnimzed. An injector control unbilical. 47 is unreeled from.
reel 4§£as the injector, is |owered and supplies power to the injector. For
i nstanCe the injector may be op@rated by 20 hydraulic fluid supplied hy
unbi | i cinjegtonfard vhen| gpeseded,.s seprivaitesdthat Eubdnien adoyse tie

I njector may be operated to nove tubing through the well head. Preferably
the rectnBRCHRT+ "EBFnFEF—‘ﬁrt e dfoinrpherakhy; emneratsaf| by ddatid Fluid nay be
i njected and any.tool'ag_hheﬂéy ing 25 may be operated in the conventional
manner RTESIWER cErPHeuRRALLC i'n Fig. 4 the lift beammy be
rel eased from the.kg&ictor and ,retrieved. Wen I,s desired to retrieve

injecfor IS A bikoky Stgﬁﬁﬁf\ﬁ% ( aﬁ??ﬁb°Pu6F%ngP¢§PFﬁ . I:head.lf
a ey .é&%ﬁéﬁsgﬁgxegac% % P50 Ow&t etBBLwESFgg‘éggetng%erérﬁcz?eam

IS again che t he 1'nj ector an he"latch is re

iggfreag 1‘1@{15@épw&s Strom' Bh@CsPodl YR tdied WRURUERET §H5BERLS 3K 1es'he
associated structure is ;anded the latch sections 23 and 46
cooperate to latch the injector to the well head through the
blowout pre#enter stack.

10 With the injector and associated structure latched to
the tubing, the injector is lowered to the wellhead and during
lowering the wéight'of the injector is'utili;ed to unreel
tubing from reel 37. Reel 37 is'operated to maintain the
tubing in tension during the lowering operation. Thus the

15 cubing is maintained under control and any éffect of'cﬁrrents
is minimized.-

An injector control umbilical 47 is unreeled from

&4 reel 48 as the injector. is lowered and supplies power to the
injector. For instance the injeector may be operated by

20 hydraulic fluid supplied by umbiliecal 47.

After the injector is landed and latched in place the
injector may be operatéd to move tubing through the well head.
P;eferably the reelISh will maintain the tubing in tension at
all times. Fluid way be irjected and any tool on the tubing

25 may be operated in the convencional manner to service the
well,

As shown in Fie. 4 the lift beam may be rel=zascd trom
the injector amd r=trieved separately.

Wnen i is desire:d to rocrieve che intjector it is



taken in to lift the injector and associ ated equi pnent. The tubing.reel 37
is operated to maintain the tubing in tension to insure control of the’
t ubi ng and proper spooling of the tubing on the reel. Thus the weight of
the injector 10 and associ ated equipnment is utilized to nmaintain the
tubing in tension. In Fig. 5 a i mof injector follow ng the teaching of
U. S. Patent No. 4,655,291 is showmnm. As any desired form of coil ed tubing
i nj ecoplramedacnpltydthv 16he tebehgneeons thRdeeldHdS, patens for a. - |
teaching of a suitable injector. The injector includes a pair of oppogaﬁ
endl eveldr ito®lcHa remplBoyed; 49t disvdnabm dottor £h%l taed Xeceifid@rchain 48 is
trai ned over drive sprocket 48a and idle 20 sprocket 48b. The chain 49
i s trained oveThir iMef &pherskets'4@gadindartieehedptocithte 491 edthese notors may
be powered in any desired manner, such as by hydraulic fluid fromunbilical
47. Anfattheoflagibositl ekeasedrep| prrBASi #€P8TatEPm@L the drive chains
fgrn1é.Ln engagenent with the 25 tubing 36.  These roller chains are .
carri HJﬁftﬁ%e e e Rl PEaventRE sraskur ¢ Theamabke 3lpb®rted on
in turn.are carried on rods 62, 63, 64, and

56" raker Aaud o B Tre bhiee ot 'ERguARoPR e e R RREN G, 08, and 60,
2 CoBEbhAhy HAFEUP 1e bbb, HIRR KA RER R e v e

tension to insure control of the tubing and proper spooling

of the tubing on the’reel. Thus the wéight'of the injector
10 and associated 2quipment is-utilizeé to ma;ﬁtain the tubing
in tension. |

In Fig. 5 a form of injector following the
teaching of U.S. Patent No. 4,655,291 is shown. As any
desired form of coilea-tubing injector may-ﬁg employed,
15 reterence is made'co ﬁhis patent for a teaching of a
suitable injector.
The injector includes a pair-of obposed endless

drive chains 48 and 49 driven by motors Slzand_SZ. The
chain 48 is trained over drive sprocket 48a and idle o ~
20 sprociket 48b. The chain 49 ié'trained~0ver drive sprocket
49a and idler sprocké§ 49b. These_motOrS'may,bé powered in
any desired manner, such as By hydraulic=fiuid-fr6m
umbilical 47. A pair of opposed endless roller chains 53,
54 hold the drive chains firmly in engagement with the
25 tubing 36. These roiier chaiﬁs are carried by pressure
beams 55 and 56. The pressure beans are supported on yokes
57, 358, 59; and 61 whiech in turn are carried on rods 62,

63, 64, and 85. These rods are on pistons (not shoun) in

czlinders 54, 87, 68, and 6%. By controliiny prossurs



is controlled. If .desired, ,one of the pressure beans may be fixed and

adj usted by screws. 5 By holding the drive notors | ocked

agai nst rotation with hydraulic pressure and holding the roller chains
firmy against the drive chains the injector may be | ocked to the tubing
during running and retrieval of the injector. After the injector is |anded,
rotation of the 10 drive chains wil¥ inject- or retrieve pipe fromthe

vel | ., Praneidbly &h€sénigCinbaks RO RMIOSAE IehisePi¥g] Ly Thies My -be
acconpished with the diging gell concept or wth altotal7eEgFosure. In

ei ther quansile eostosdrbywehe irdaallede chditis dn e ag£90R! 8haigisde . wal |,
15 such as the cylindrical side wall 72 shown. Wth the bell concept the

bot t om dfs tdunterwlbads e I1£ dpsirad] one Wi athd prxsswdedbhymBr aagur e

fluid, preferably nitrogen, naintained under sufficient pressure to exclude
sea wat &re ffioted hand pdiusted Bjeseries .conpl ete encl osure concept is 20

enpl oyed a bottom 73 is provided. The enclosure may be filled with a fluid-
under pressure tBEdialdirgpthesdréva metoms daaktedragahnshi s case, upper

and | ower tubing strippers 74 and 75 are provide about the tubing 36 at the
top and B9FAURDIVIHE Rreraelie. Prerssunee and hadgingttheecroklenpper

ake | o SOAIE YR 144 1P EE RPN g Ao SO R NG 1] FSCRRVRRBNRENL al |y
o0 |G of Yd BIGE, 9510 S, HE SSHERURE, 42 LR oo e
- L injector. After the injector is landed, rotation of the
10 drive chains will injecc or retrieve pipe from the well.
Preterably the injector is not exposed to sea
water. This may be acceomplished with the diving bell
concept or with a total enclosure. In either event the
enclosure will include a tbp 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 suffiqient pressure to exclude sea water
s from the injeétor. Where the complete enclosure concept 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 strippef is also used., If the strippers leak fiuid,
provision.Should be make to prevent this £luid escaping
into the sea if it i3 environmentalily objectionable., For
instance, oil might fill tne enclosure to luhricate the

injector. In this event, the fluia in the encissure wouid



12 be mai ntai ned under pressure greater than exterior pressure to prevent
sea water entering the enclosure through the strippers. As there may bée
sonme escape of fluid fromthe well through the stuffing box 43 it is
preferred that a ported coupling 76 be provided between the stuffing box
and stripper 75 to permt disposal_of this fluid when utilizing the fluid
tight. enclosure. Wth the bell t&%e encl osure the ported coupling is not
needed. 10 he_hydraul i c connector bul khead 77 receives contro

_ T € . AN
fluPé Pedmodahoind eal PRESSHECaATEATAR d4T T ThECTarFEaS /bt ors aw’
desired through condui 0 hown. . An rgency |y, of, pressure may be
proﬂ’dé’&'tﬁrf‘} ese[aanvgil%f ?Lgke%lg‘:‘ eHe ("‘I%ﬁ(%g’rﬁ“seé%?&f%% f’ﬁjge'ctor shown in
Figsé_i &gl ector is suspended fromthe bar 29. The pressure beams 55 and
56 are sitioned to perm't the drive chains to receive the tubing and the

tubing is posid ianede hrhyesl bBReddsv@ e LY &f erahl ¥nbh@etiybing
extends down past the. 20 bl owout prevénter .and stuffing box. If a tool is

S to eroudonak idtust Desi bbrnNag v tike predieresdittesic dhgopeeasure beans
are positioned to hold the drive chains against the tubing. The drive
chaicpuipdrilmg ik dsk i prgirbded beevierneahe swmyffiihen bex|andred fromthe
vessel 25  to the wellhead while paying out tubing fromthe reel 37 and
wni lsenigipemi i nep tpertibi agspesadnsifothilgpdnldixhdirimgnt heidl hpéoror and
latching it to the Well, the. injector may - _ . : y

the rluid tight enclosure. With the bell type enclosure
the ported coupling is not needed. . : : ;J

10 The hydraulic connector bulkhead 77 receives

control fluid from the umbilical 28 and-diétfibutes‘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 ir Fig. 5 the

injector 1s suspended from the bar 29Y. The pressure beans

55 and 56 are positioned to permit the drive chains to

receive the tubing and the tubing is positioned between the

drive chains. Preferably the tubing extends down past thé.

20 blowout preventer and stuffing box. If a tool is to be

employed it is positioned in the tool receiver. The

pressure beams are positioned to hold the drive chains
against the tubing. The drive chains are locked in place.
The injector may then be lowered from the vessel

25 to the wellhead while pﬁying out tubing from the reel 37

and¢ wnile maintaining the tubing in tension. Upon landing

the injector and lactching it to the wéll, the iniector may

be operated in the conventional wmanner to move the tubing

tarou;,h the wellhead, operate tocls, etc.



be operated in the conventional mmner to nove the tubing through the

wel | head, operate tools, etc. 13 When it is desired cc retrieve the
injector, it is first operated to withdraw the tubing the well head.
The latch is then rel eased. Wth the drive chains |ocked to the tubing

the tubingis reeled on reel '37. The injector is lifted 5 by the
liftbeam 29 while the reel 37 nmaintains the cubing in tension to insure
proper _spooling of the tubing on the reel. Reference is.made to Application
No. 8821713.8 from which the present application has been divided.
Application No. 8821713.8 describes and clains a nethod for introducing a
wel | tubing into a subsea well 13 C L M S* - 14 - CLAIMS: 1.

A well assenbly for servicing subsea wells conprising: 5 ~an
enclosure including a top and side walls for excluding sea water; a tubing
injector in said "8 ostir &5 f 685 hHHNGOr ERITEE Wb Fiee t it oe@ROFhelEnjiect or
said injector including opposed endl ess 10 chains for gripping reel ed
t ubi ng, La‘_.ﬁétr%qwci to withidraw tna tupling ITTdN Loe wWeil ieaG. e

Latch is then reileased,. With the drive chains locked to the
cebing the tubinz is reeled on reel 37. The injector is lifted

5 oy the lirt beam 29 while the reel 37 maintains tne tubing in

tension to insure proper spoolineg or the tubing on the reel.
Reference is made to Application No. 8821713.8 from which the

present application has been divided. Application No. 8821713.8 describes

and claims a method for introducing a well tubing into a subsea well.



-controlling novenent of said chains; and means.for naintaining selected
ressure conditions in said enclosure to maintain pressure therein
K

ubstantially equal to exterior pressure to, 15 t hereby exclude sea
wat er and protect said injector. 2. An. assenbl y accordlng to-claim
1, wherein a shear is positioned above the tubing injector. 3.

An assenbly according to claim1, wherein u Inm‘ flng box is
secured to the enclosure, a tool recelverlﬂu"ﬁﬂ u |ﬂlﬂﬂ e stuffing p;g;
and | atch neans is provided for | at ching tHe tool r®ceivér to a wellh

25 - 14 -
CLAIMS:
1. A well assembly for servicing subsea wells
comprisihg:
5 ‘an enclosure -including a top and side walls

for excluding sea water;

a tubing injector in said enclosure for

moving reeled tubing through the injector;
said injector including opposed endless
10 chains for gripping reeled tubing, and means for
controlling movement of said chains;
-+ = w=-- .- . ... ... . and means for maintaining selected pﬁessure
conditions in said enc}osure to maintain pressure
therein éubstantially equal to exterioi pressure to
15 thereby exclude sea water and protect said injector.
2. © An assémbly according to claim 1, wherein a ;;f

shear is positioned above the tubing injector.

e - 20 3. . An assembly according to claim 1, wherein a
well fluid stﬁffing box is seéured to the enclosure, a
tool receiver is secured to the stuffing box, and
latch means is provided for latching the tool receiver
to a wellhead.

25




