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1. Systemfor handling reel ed tubing This invention:relates to systens for
handl i ng reel ed tubing or pipe and nore particularly td a system for noving
tubi ng through a well head and for energency rel'ease of the tubing fromthe
wel | head.” 5 Reel ed tubing or pipe has conventionally begn _
through a well head by an injector in | apd operations but the pri§ %%@@7
not teach a practical ype systemfor inFector controlled tubing in subsea
operations. 10 ~ Shears are known for cutting a pipe free froma :
wel | in an ener gencPystem fanhandingtegled WbiNG-n and fluid in the pipe above
and bel ow the cut may escape fromthe pipe. The prior art does not teach a
subsea injector, 15 Thha iBNepsios: relatas Lo rsystemscfornhandding

encl osure, or the fegeding of tubing _ and control of |eakage of fluid which

may occur about tﬁsefaﬁi Egbagm prpRipes and mape parehenlaniy. to assystemng

to the present inyention,there,iis provided a tubj handl i.ng system for
under wat er servic€°EoﬂﬁYf§$n§9b&“5uﬁgﬁQq &l aaﬁ%Pﬂgg?ﬁbﬁmngﬁﬂéﬁgh

a wellhead; a fluidstight enclosure.for said j.,njector; a cylinder
havi ng one end seﬁ?}ﬁﬁge of Eke Euging f%om the wé&ih ad.

5 Reeled tubing or pipe has conventionaily been

moved through a wellhead By an injector in land ,
. T . e

operations but the prior art does not teach a practical

| ype

(L system for injector controlled tubing in subsea .

operationsﬂ
10 Shears are known for cutting a pipe free from a
well in an emergency, but the cut pipe is open and
fluid in the pipe above and below the cut may escape
from the pipe. \
. The prior art does not teach a subsea injector, |
15 the control of pressure in a suﬁsea injector enclosur:e’,;a
 or the feeding of tubing and control of leakage of *
fluid which may occur about the tubing as it passes

through the enclosure. . : (



4 0: .:. . .
comruni cating with water exterior of said enclosure:and its other end

section comuni cation with the interior of said'enclosure; said one end
section of said cylinder of a |arger diameter than said other end 10
section; fa piston in each end section; rod means interconnecting said

pi stons; 1 ui d neans connected to said cylinder between said pistons and

I ncl.udi ng: a bl adder type accunul ator wt hz' gas charge, conduit means for
nonitoring pressure and for adding and 15 -venting fluid fromsaid
cylinder; and a conduit conmmuni cation with the-enclosure for adding and
renoving fluid. The injector enclosure may have one or nore strippers for
contai ning fluid agai nst exeatdihgatothenppesent tinvengiowsther@ iBr ough t he
i njector enclosure and recovering any fluid | eaking pass the stripper. An
enbodi nent of therowmided iartybiogi hesdkinge eystien fomgnderwater systemin
whi ch "a shear is conbined with an upper tubing guide and protector and an
injector w-thin &ervhceosmprisingt hartubiing injedtiony forrmpping i s positioned.
bel ow the shear in which a tubing is assisted in being centered _in the
shear by the gui d&bipg through aj ypllheady anfleid tighkcenclosuresferpper
coll ects agd di sposes, of any. fl uo'::glfrtxdrérp%gd froma tubing noving through

t he sald injector; a ving one end section
communicating with water exterior of said enclosure
and its other end secfion communication with thé
interior of said enclosure; said one end section of
said cylinder of a larger diameter than said other end

10 section; é piston in each end seci:ion; rod means
interconnecting said pistons; fluid means connected to
said cyiinder between said pistons and including: a
bladder type accumulator with a gas charge, conduit
meané for monitoring pressure and foxf adding and -'

15 venting fluid from said cylinder; and a conduit
communication with the enclosure for adding and

- removing fluid. |
N\ _ The injector enclosure may have one or more.

strippers for



encl osure. 15 The invention will -be-described now by way of
exanmple only, with particular reference to the ac¢onpanying drawi ngs. In
‘the draw ngs: 20 Fig. 1 is a schemati'¢ i'llustration of &

wel | head with a bl owout preventer stack in,place and an injector, reeled

o

t ubi ng, sfiear and associ at ed equi pnent Iahﬁbd on the well head and sta@g%d

Fig. 2is aviewpartly in elevation with parts 25 br oken away -
partly in section of a shear, injector and encl osure, strippers and ot her
associ at ed equi pnent Fig. 3is a viewin section of a tubing guide; Fig.

4 is a view part| gonsainéngoflaid maalnst rexgcesmrlenkage abaphes wubringer;
Fig. 5is a fragnental section thrugh a nodified 5 - I nj ector encl osure
showi ng partly inPasgngi Shravehdhe \injecter iW%PWQ/ea%cF%%?%t rol
for maintaining the IE el of s water in.an o eP bott om encl osure; Fig. 6.
is aview partly fRYe XV&Fi&ﬁ &PAIS, the RFT1iPPe€ertion of a fragment of
the encl osure of Fig. 8HiI1ustratin%_ﬂu£[essure cont syste

j

ol Fig. 7is a -
view partly in elevati Srepdimert o _ émﬁ"’?l deg; 2 ped d:%ggng -
Stripperg CO'leCtéggtggaqge%hqw%Sglgﬂééglfgnﬁéﬁbined with an upper

tubing guide and protector and an injector within an
enclosure together with a-tubtng.stripper is
positioned below the shear in which a tubing is
assisﬁed in being centered in the shear.by'the guide, .'\J

10 stripper and injector.

The tubing stripper collects and dispoéés of
Any fluid striépéd ffom'a-tubing.moving'through the
enclosure. | ' ' |
15 ._The iﬁvention will be described nbw by way of example
only, with particular reference to the accompanying drawiﬁgs.

" In the drawings:

20 Fig. 1 is a schematic illustration of a wellhead
with a blowout preventer stack in place and an
injector, reeled tubing, shear and associated equipment
landed on the wellhead and ‘stack;

Fig. 2_is'a.§iew partly in elevation with parts.

25 broken away and partly in section of a shear, injector
and enclosure, strippers and other associated

- equipment; -



15 - - Fig. 8 is aviewpartly in elevation and partly in section
illustrating a shear; Fig. 9.is a partial sectional view of a shear with a
tubing therein; Fig 10 is a sectional view along the Iine 10-10 20 of
Fig. 9; Fig. 11 is a diagrammtic view of a tubing and fragnents of opposed
rams wi t:®one ram expl oded; Figs. 12 througfy 15 are fragmental sections

t hrough the shear with the rams shown in sequential 25 positions from
initial engagenment with a tubing to the final cut and.crinped position; and
Fig. 16 through 19 are top views of fragments of the rams partly in ,
el evation and partly in SEESioﬁ ftakenviewnint siectiorsof 6a 16ubing gl de; 19
of Figs. 12 through 15 showi ng the sequential positions of the rams. 5
The arrangement shown in Figurési® andlewiBanbiypieseeeetionsand pamfoldl night
of the invention, but_the description of these Figures is included to
facilitate understantlayabionnef| agcwpPPeR. SEREPRYEt em i's shown generally in

Fig. 1 and includes a wel Lhead_10 supportin bl owopt pr.eventer 10 _, _
stack 11. Secured to the¥E§pe§ gﬁdao r?$$@€?§lksiﬁt}%nth?%HﬁpJ§2%ﬁﬁ%ﬁ?ed

cont 1ol 5 cqui bront bOURCaEBLcoanHoRur S, AREEY ofer BV i YL iR ¢ e
fra”? 12_isﬂan asse”3£¥tf9ifﬂ section a valve and float control for.
maintaining the level of sea water in an open bottom
enclosuré{ | |
K/ ' o Fig., 6 is a Qiew partly in elevation and partly in
10 .sectidn of a fragment of the enclosure of Fig. 2
illustrating a pressure control system;

Fig. 7 is a view partly in-elevation and partly in
section iliustrating a lower stripper, collection
chamber and stuffing box; |

15 - Fig. 8 is a view partly in'elevation and partly in
section illustrating a shear; |

Fig. 9 is a partial sectional view of a shear with
a tub{ng therein; -

Fig, 10 is a sectional view along the line 10-10

20 .of Fig. 9; |

fig. 11 is a diagrammatic view of a tubing and
fragments of opposed rams with one ram eiploded;

-Figs. 12 through 15 are fragmental.seétions
through the shear with the rams shown in sequential

25 positions from initial engagemént with a tubing to the

final cut and crimped position; and .



15 I ncl udes an upper nmale half 15 of the hydraulic |atch. Above the §
latch is a spool 16 which functions as a tool carrier during running and '
pulling of the reeled tubing 17. |[If desir a.single bl owout preventer 18 °
i's provided above the spool to seal about tHhe tubing when 20 . .desi,red.

o

Above the bl owout preggnt tygf £ ?ﬁﬁgaﬂﬁy t bing 17.
Above the stuffing bog 9?2 %%?ta%lg lgo%llwar ?&S%%vﬁes or c%f‘l'ggt %#5 g%ﬂ _
di sposing of any gekpom EIKEIOE anllbdritly fiP%edion AIRRY a1l {

. . lines :
collar 21 is a ported stripper 22 for collecting and di sposrng of any fluid
stripped from t hexg-abi tiroagh i19-1 @ vdfeFiddie 12 reehdd 15%1:0&%{ ehe Bequeritfal

sure

collar 21 and stripper 22 are omtted when the enclo 3 has an open
bottom and any | gxisatibonsf of |thedramey rise into the encl osure. Above the
i njector enclosure is an upper ported stripper 24 for disposing of any
| eakage Prom the top Be anrangewends showmiouFigures t2.80d§. is Bet predented be
upper stripper is a shear 25 for energency cutting 5 of the tubing.
The tubing is fedn RuRPdiment o€ theydnventipte g the desqyiptiont of these bends

of the tubing at the shear, An _unbilical ,27 provides for control of

equi pnent  descri dgures,d8 inclyded Feafaciidtats, maderatanding afothe \Inwentdenbed
cau PIEn L, 1un 11 oy ftedyq ooy MMERHERL AL O O A
si. includes a wellhead 10 stppotting'a blowout preventer
10 stack 11, Secured to the upper end of the stack 11 is
a frape'12 which includes the_lowér-female half 13 of a J
‘hydraulic latch. An umbilical 14 éontrols equipment
both above #nd below the frame as desired.
Landed on the frame 12 is an assembly which
15 includés an upper male half 15 of the hydraulic latch.
Above the latch is a spool 16 which functioﬁs as a tool
carrier during running and”pulling'of the reeled tubing
17. 1If desired a single blowout preventer 18 is
provided above the spool to seal about the tubing When
20 desired. | .
Above the blowout preventer 18 a stuffing box 19 ~/
seals about the tubing 17. Above.the étuffing box 19 a
ported collar 21 pfovides for collecting and disposing
of any leakage frpm the stuffing_ﬁox 19+ Above the
25 collar 21 is a pofted'stripper 22 for collecting and ™
disposing of any fluid stripped from the tubing as it
leaves the injector enclosure 23. The collar 21 and

stripper 22 are omitted when the enclosure 23 has an

open bottom and any leakage of fluid may rise into the



[ : ’
Fig. 2 i]Jlustrates, the enclosure 23 with an open bottom 32. The | ower
stripper 22:and-collar 21 are omtted in this design. Gas is maintained in
the 15 - enclosure by a control systemdisclosed below Wthin the
enclosuré& 23 is an injector indicated generally at 33 of any desired
desi gn. -MFor i nstance, one-half of the igjector. design of U S. Patent
4,655,291 may be used as illustrated in Fig. 2. 20 Li nes 34 and 35
are connected to a spreader bar for running and retrieving the assenbly.
They may be rel eased em¢dosHEebar Abave shemgpjﬁmremmﬂrﬁg Lgs anotuppler
assenbly. Fig. 3 shows a tubing gui de, i_ndicated generglly 2? at 36,
connected to the inj®or&edt BtEdgReEnd%s KR .‘ilﬂi’&%ﬁsd@ dRdt iledkags grombct

cont o1 1ot ho-t il g B €8 Sheahe WrelgRege MhRGSIE chpdfg. sPepied o

36, A col l ed spring EB8 MEPERLBHRCRPER 1S, o sl i e RALEPTEY HPE Log
h ol th th bnd ;and sfl exibl ' '

Securod | n the tubul 2F Sgperpiag-pyAEr HIBARRT 18 FELBLRTLRE Eheb? by, 2

T e et o i ATE 95 CREERTDECTBLeY. g vhnd 6 HAR"d b et
illustrates the upperchdl sheB®!, 2#n umbilical 27 provides for control of
equipment described above as.deéfzéd. The tubing and

previously described equipﬁent is run from a vessel 28

10 which carries thé tubing on a reel 29 and is provided
 with tubing handling equipment indicated at 31,

Fig. 2 illustrates the enclosuré 23 with an open
bottom 32. The lower stripper 22 and collar 21 are
omitted in this design. Gas is maintained in the

15 enclosure by a control system disclosed below. Within
the enclosure 23 is an injector indicated generally at

33 of any desired design. For instance, one-half of

the injector design of U. S. Patent 4,655,291 may be

\/ : : used as illustrated in Fig. 2.

20 | Lines 34 and 35.are connected to a spreader bar for
running and retrieving the assembly. They may be
released and the bar, not shown, recoﬁered during use
of the assembly.

Fig. 3 shows a tubing guide, indicated generally

25 at 36, connected to.the injector through the sheaf.

: Thé guide functions to protect the tubing against sharp |

bends at the top of the assembly and assists in



posi ti oned between the encl osure 23 and shear 25. The stripper separates.
sea water fromthe fluid within the enclosure and collects and di spgses-of
fluid fromthe enclosure which may | eak fromthe enclosure. Any sea’15 ’
wat er passing the stripper is also collected and di sposed of. The stripper
serves the additional function of centefing the tubing in the shear aQd in

-

the injector. The.stripper includes a housing 44 with upper and 20 =
| ower connecting flanges 45 and 46 for connecting to the shear and injector

enclosure. Wthi ncéﬁge{]f?ﬂgi E‘He“@@ﬁin%”ﬂxj' PHBT shieR rShapark rAcRid gl Eudes and

48 confront each other and are sealed wth the housing. The | ower

receptacl e bottong apaghget 3f! fogecdhnedeibhetdSthe sHUMY, I elP Fdrpe | S
threaded in the housing- A pair of resilient frustroconical seals 49 and

51, with their | aggeridsaamt epscaniéiggntabalapyseppord 188, Feaddilgd
engage the receptacles and wi pe the tubing as it passes therethrough to
strip liquid fronsphingud9nis &iobeldded 5ennaababeciofedil dxidh leeat st ewrialt &in
t he seals in engagenent with the receptacles and tubing. In this 5

form of stipper shehhasdpolynrathene.a Ongi endpafethEhe ppingerand secured
to the seals in any desired manner as by studs so that renoval of the top
seal will automatflexihleematerialb betseeused| inl ithe dubulapmupportmithe

tubing will collect in_the housing between the _ :
: by a fastener indicated generally at 42, The upper end

of the tube of flexible material has a cone shaped
cutout 43.for introducing the tubing into the guide 36.
10 'Fig..A illustrates the upper stripper 24 | -
positionéd between the enclosure 23 and.shear 25. The
stripper sep§rates sea.water froﬁ the fluid within the
enclosure and collectg_énd.diSPQses'qf fluid from the
enclosure which may leak from the enclosure. Any sea
15 wéter passing the stripper is also collected and
disposed of. The stripper sé:ves the additional
function of centering the tubing in the shear and in
the injectér.
Thé'stripper includéé a housing 44 with dppér and.Lu/
20 lower connecting flanges 45 and 46 for connecting to
the shear and injector enclosure. Within the housing
upper and lower cup shaped‘receptacles 47 and 48
confront each other and are sealed with the housing.
l The lower receptacle bottoms'against flénge'46 and the
25 .upper receptacle, is threaded in the housing. A pair
of resilient frustroconical seals 49 and 51, with their

larger diameter ends confronting each other, sealingly



10 . . seals_and be renoved through the ports 53 and 54 for disposal.
The d ower siripper 22 is shown in Fig. 7. This stripper is identical in
construction to the upper stripper except that it is inverted and the
hol ding 15 means is a spring 55. As with the upper stripper any
fluid passing the two seals in collectemkirlthe housi ng and di sposed of
t hrough the ports 53 and 54. The stuffing box 19 is carried by a frane
menber 56. The franme nmenber is spaced fromthe enclosure 23 by 20 :
rods 57 and 58.. Wth this construction the upper, end of the stuffing box
may be threaded and eR&agecdhe ZPQﬁHQ%REﬁﬁyaggcﬁFEG ther EvBipg pﬁrégdpasses

System 55, e UBoct SH g, UERE.A (R hechlhioEunthyl L1
ond, 12110 O\ SheSAingl B LUl TR Brd e BREOERED B hapRS
di d of th h i 6 ' I :
oposed o 1 0U0" 1 eSSl AR RSB PELARTMRAL LubUBE . o g

encl osure shown in Fi ans ar e provi

water in thge encl osug el,gw pI=T . ' ' sjLrate l4S

equi pnrent. A jsourcg%cr) égﬁ%§§§€%® sh%i:%g?%lg%é%xbgl ?%eLGE.iwgagp?Fan’
line 63 is fed into hhe gRakeIUNS JURMHHEY ad EndayeyPs VEn 6dngf d@BY rdgsi red

construction. In the valve shown, raising of the arm
- manner as by studs so that removal of the top seal will

automatically remove the bottom seal. Liquids stripped

U E from the tubing will collect in the housing between the
10 seals and be removed through the ports. 53 and 54 for
disposal. '

The lower'stripper 22 is shown in Fig. 7. This
stripper.is identical in construction to the upper N
stripper except that 1& is inverted and the holding
15 - means is a spring 55. As with the upper stripper any
fluid passing the two seals in collected in the housing
| and disposed of through.the ports 53 and 54.
The-stuffing'box.19 ig carried by a frame member
'56. The frame member is spaced from the enclosure 23 by
20 rods 57 and 58. With this construction the upper end
of the stuffing box may be_threaded and the sleeve 21
threadedly secured thereto by thread system 59. The
upper end of the sleeve 21 has a sliding seal with the
exterior of the lower stripper 22. Release of thread
25 system 57 and raising of the sleeve 21 provides access

to the stuffing box and to the seals of the lower



10 65 rel eases gas into the enclosure throUgh line 66. Wth the armin

the position shown (full down position) the valve is closed by the tension

spring 60. The armis controlled by a float system The valve 64 is.
mounted on a structural nenber 67 in the enclosure 23 15 - Al'so carried
on this nenber is a plunger 68 which extends through bushings 69 and Z%yin
the structural nmenber and engages arm 651 The plunger is carried by a=l
arm 72 which in turn carries a float 73 and a counterbalance 74. In view

of the pressures involved 20 bsea.qperagtions the float is
preferably of thi cb?t\F/éPIPe(?onstr‘\Yintﬂ“iﬁﬁ Fﬁé(]féﬁﬁt"& B $1e8VE4 41sT@¥siP8ned
to counterbal ance t.he wei ght of .the float. . T rm23 i1s hinged at 75 to
ear 76 on the struéﬂﬁpﬁseﬁeﬁﬁgrt%rfu Pﬁé'tfeg%v&n?r%l the bottom of the .
encl osure rises 25 e | ve 64 t m as _u ..pr e,
into the enclosure to dlwli\t,:zi st;éﬁe V%R%P' gg&%%fno%teﬁ'cei"&&?%r égcﬁggé’lr%m%g?’% ¢

wi |l not reach the s eof Gloarld1is OTQLECHUR to WA {HIR (AR Glveds NG eR0 *

wat er reaches the réd leve ve IS close I'n " the form

I nvention ghown inGedr Ia iad r&@&iﬁguggclbng the qg?-?tc%gtri_al I f.I"L5i d

tight. As the tubi ng noves through the strippe 2 and 24 | eakage

past the strippers {1ays@¢ates RIEES Ueguipmeht LNA QourRel P cohpradlsed gas

mai ntai ned at a | evel above sea _
"is provided by line 63. Gas from line 63 is fed into

the enclosure through a two-way valve 64 of any desired
construction. In theivalvé-shown; réising of the arm\\J
10 65 releases gas into the enclosure through liné 66.
With‘the arm in the position shown (full down position)
the valve is closed by the tension spring 60. The arm
is controlled by a float syStem, The valve 64 is
mounted on a structural member 67 in the enclosure 23,
15 | Also carried on this member is a plunger 68 which
extends through bushings 69 and 71 in the structural
member and engages arm 65. The plunger is carried by a
float arm 72 which in turn carries a float 73 and a
counterbalance 74. 1In view of the pressures involved\—J
20 ~in subsea operations the float is preferably of thick
wall conStrdctioh and the counterbalance 74 is designed
"to counterbalance the weight of thg float. The arm 72
is hinged at 75 to ear 76 on the structural member 67.
As the sea water in the bottom_o£ the enclosure rises
25 the vélve 64 opens to admit gas under pressure into the
-enclosure to drive sea water_down_to_the desired level .

where it will not reach the injector, thus protecting

oat -

e

I3



v

wat er pressure surrounding the enclosure to insure that sea water does not
enter ‘the engl osure. A preferred 10 system for maintaining pressure is
shown in Eig. 6. The systemfor. maintaining an el evated pressure in the
encl osure{i;ncl udes a pressure nultiplier driven by sea water to maintain
the desir@d internal pressure and conduits g the unbilical to nonitor and
add or renove 15 fluid fromthe enclostre 23. Due to the pressures

i nvol ved the enclosure is preferably filled with liquid which may act as a

| ubri t f the injector.. 11, of th | 23 h th '
bot tom vl | 77 has a GOF ¢ IhaeERetai A SBE)pERGUALYS  rREChRY Bp8 aesTregy
tion 81 i i | ' it h ' t dit th d
SN L In el o SORTURRE kP d PBklapprt and Le other end
section 81 is larger in digyeige (hAR SECifDEnEeEh' SRWA 1A FABLOV ERels
provided in section 81 an a second piston 84 1s provi ded in

section 82. The pistofiy; 8 eof OBREELSGrEY1id gegsﬁéf;é?gml‘mt Paghard A2c

may be fabricated as-a.%rng e part as 'suggested 5. To proVide for

control it isgpreferrggetpabihfensebat tNPoGZRNEREr SolppBesPR3t 8RE Pgnerate
nore force than desired in the enclosure and a control pressure be exerted

restures For thi s b paE D T e o e e port o
at 86 ana a cross fiténeboddresisnpreferably maintained at a level above sea
water pressure surrounding the enclosure to insure that
\,; - ' sea water does not enter the enclosure. A preferred
10 system for maintaining pressure is shown in Fig. 6..
The system for maihtaining an elevated pressure in.
the enclosure includes a:pressurg multiplier driven by
sea water to maintain the desired 1ntefnal pressure and
conduits in the umbilical to monitor and add or remove
15 fluid from the enclosure 23. Due to the pressures
involved the enclosure is preferably filled with liquid .
which ﬁay act as a lubricént for thé injector,
One wall of the enclosure 23, such as the bottom
wall 77 has a pbrt 78 thérein. A cylinder 79.has one
20 end section 81 in sealing communication with said port
| and its other end section 82.communicating with the
' interior of the'enclbsure. The end section 81 is larger
in diameter than the end section 82. A piston 83 is
provided in section 81 an a second piston 84 is
25 " provided in section 82. The pistons are connected'by a

rod 85. The two pistons and rod may be fabricated as a

single part as suggested by Fig. 5. To provide for



fluid communication with the port 86. One leg of the fitting 87

communi cates with a gas charged bl adder type accumul ator 88 through Ii'he
89. Another |leg comunicates with a pressure gauge (‘not shown) thrfough
line 91. The renmaining leg of the cross conmunicates with the surface,
through line 92. and the unbilical for adding and renoving fluid froqythe
~annul us between the rod 85 and the cyfﬂnder section 8l. The pressure “ould’
15 be nonitored through Iine 92 but a separate line 91 is preferred.
As a further control feature the gas side of the accunul ator may have a
line 93 communi ca¢PmEroLt htt Ae §Gﬁﬁ$€§e§théﬁhtbﬁe‘ﬂﬁﬁFiV@aﬁ1amPFéF§rQSIy a
line 94 communi cates the interior. of the en%ﬂosure mntg gf g
surface through tHee RbFEPRE seBexdbeamareehntseer ENpR desiredeipntBei or of
t he enclosure. In thf use of the s¥ % ggo g %h acc Iatorhgernrts
changes in vol une®RhLleRURBeANE0 A\FORET RF&F PR§. ﬁeeﬁﬁé rgn-t d
substantially cons _ r t .S ,monitored
and the desired p?%@gu?g E& ?gfﬁga ﬁ%gﬁﬁﬂ gﬁaﬁBeEsB§Q$E§ Epgrpfﬁbrfﬁuid
through ine 92 ng S s Ui d edep ~Thus
pressure in the gﬁg?%gégé ZS%QEchégoﬁu%pggénEgg'p?gsgggésggré9?2H§§r

e 30 B! acoES4R, I fosked shoBsiindoinabager peigy Brogitis o
pressure differenfjgidaeopdtnikation with the port 86. One leg of the
fittlng 87 communicatés with a gas charged'bladder type
accumulator 88 through line 89. Another leg : RUR
10 communicates with a pressure gauge (not. shown) through
‘line 91. The remaining leg of the cross communicates
with the surface throngh line 92 and the umbilical for
adding and reﬁoving fluid f:Om'the annulus between'the
rod 85 and the cylinder section 81. The pressure could
15 - be monitored through line 92 but a éeparate line 91 is
preféfred. As alfurther control feature the gas side
of thé accumulator may have a line 93 communicating
~-with the sﬁrface through the umbilical. Preferably a
line 94 communicates the interior of the enclosure with
20 the surface through the umbilical to add and remove
fluid from the interior of the enclosure.

In the use of the system of Fig. 6. the accumulator
permits changes in volumé in chamber 90 while
maintaining the pressure substantially constant., The

25 pressure in the chamber is monitbre& and the desired

pressure maintained in the chamber by transferring

fluid through line 92 and holding this fluid under the



-

wal | - of enclosure 23 may be maintained. Losses due to escape of fluid and
conpression of fluid within the encl osure may be nade up through |ine 94.
Theé gas’ charge in the accunmul ator 83 may be varied as desired 10 by

transferring gas through line 93. Figs. 8, 9, 10 and 11 best illustrate the
shear 25."The design of the shear resenbles a bl owout preventer in
providing for reciprocating rans to cut anflcrinp the tubing 17. The shear

i ncl udes a spool 15 | i ke central section 95 through which the tubing

attached. Opposed cyl PAAFEE4! PFaRSRERE: naduacPeRiebes E8TEhe Hatfaye 23
central secti on 95 andceonkaL] big:8RPRCHLLETE-badLER B GR0UldYeR o6

20 and 97a. Extendin € ram housi aret ram a at ors
housi ngs 98 ‘and .98a whj rQyi cY¥binggaseko pé tgﬁFb W dor
extendi ng and retrac??%%a?ﬁe8¥aﬁ§? ¥$€wdrau ?c£¥%5§% %%tl g]%ﬁ?t e plstéﬁg
through ports 101, 103pesdligea8f pPSEoRX8S0UBINGakying the 'FidMiird Mt
pistons and the rans.” The pistons carry connecting rods 103 and 103a to
which the rans are segHafiler 9018hdN@es dfedi pebyseréhei Epérdinll (bl the

104a secured to the connecting rod in any desired manner as by the threaded
connection shown. Thealdrofeenichdsure 23 may be maintained. Losses due to
| eécape of fluid and compression of fluid withiﬁ the
enclosure may Se made.up through line 94. The gas
) _ ~ charge in the accumulator 83lmay be varied as desired
10 by transferring gas thfough l;ne 93. . '_
Figs. 8, 9, 10 and 11 best illustrate the -shear
25. The design of tﬁe shear resembles a blowout.
preventer in providing for reciprocating rams to cut
and crimp the tubing 17. The shear includes a spool
15 | like central section 95 through which the iubing 17
extends and to which equipment above and below the
shear may be éttached. Opposed cylindrical ram '
housings 96 and 96a extend from the central section 95
and contain the opposed rams indicéted generaily at 97
20 and 97a. Extending from the ram housings are the ram
| actuators housings 98 and 98a Whigh provide cylinders
for the pistons 99 aﬁd-99a for extending and retracting
the rams. Hydraulic fluid acting on the pistons
through ports 101, 101a, 102 and 1022 extend and
25 retract the pistons_and_the.rams. The pistons carry

connecting rods 103 and 103a to which the rams are

secured,



provided with transverse slots 105 and 105a for 5 recei ving the
cutting blades 1:06 and 106a. The blades are secured to the carriers-by
studs 107 and 107a which pass through bores 108 and 108a in the bl ade and
are secured in bores 109 and 109a in the carriers. The bl ades are

mai ntai ned in a horizontal plane by sliding 10 in slots 111 af
111a in housing 96 (Fig. 10). The bl &8es 106 and 106a have hori zont al IS
extending cutting edges 112 and 112a which are preferably formed as arcs of

| d f b ial| f 15

Ext endi ng 17 om the. cut LR éaaasiﬁpiﬁg%fsﬁsn?c.a%”ilﬂc' | SO e g

tt dges 113a; 1 1 d 113 t, sides th
bl ades ar e cut ouf é'rf“f?4 AnaheiRanhoRbtog 5ok tn B UAATRYS Betina i,
edges. Preferabl y “{cﬁ&@gd‘éﬂgggn%ﬁﬁ%e's%]%»ﬁx""ay ft{eorl?a"&%r [ DSle a”d

the cutouts exten fron1 evel surfaces I's further pre erred t hat

the cutouts be subsaniedl W choFranSibtdledslbtsl 90 AAIYSY ¢

mai ntaining the cat and crinped pipe in sem-circular form ﬁg ade 106
carriesSstop pins rla&avaag thebcaxtengl BladeeVa.08"ande198a.he THeatASides
y

.Simlar pins are carried bl ade 106a, one of which is shown in dashed
are secured to the carriers by studs 107 and 107a which
pass through bores 108 and 108a in the blade and are
secured in bores 109 and 109a in the carriers. The
blades are maintained in a horizontal plane by slidlng

10 in slots 111 and 111a in housing 96 (Fig. 10).

The blades 106 and 106a have horizontally
extending cutting edges 112 and 112a which are
ptéferably formed as arcs of a circle and more
preferably as substantially semiéircular in form.

15 Extending from the cutting edges are substantially V
shaped guide and cutting edges 113a, 113b, 113c and
113d. |

| On their nonadjacent sides the blades are cut out
at 114 and 114a. The cutouts are adjacent the cutting \/
20 edges.
| Prefefabiy the cutting edges are béVeled away from each,.
other and the cutouts extend from the beveled surfaces.
It is further preferred that the cutouts be
substantially semi-circular in form to assist in
25 maintaining the cut and crimped pipe in semi-circular

form.



lines in.Fig. 14 at 115c. 5 ' Abut ment nmenbers are provided on the
rams ‘for formng the tube.17 in the double C shape shown in Fig. 19. A

| ower abutment menber 116 is positioned below relatively upper blade 106.
Thi's abutiment nmenber has a substantially sem -circular vertically extending
10 ab¥t nent surface 117 for bendi ng tlpe wall of a vertically extending
tube into a double C configuration. Preferably the surface 117 is provided
by a eyli-ndrical nmenber 118 secured in a concave notch 119 in the abutnent

face of ram116. A blindgpgag 198 éErriesesteﬁdﬁiﬁboﬁﬂBbﬁah@aﬁ1@% nmenber
116 and a spring 122 in this bore is received in a shallow blind bore 123
in carrier 104 (Fi gexBendIhgSabpvengnéxbebde ohet btadesnenisdmillks tpdnengage

the end of slots 124 and 125 with stops 115a and 115b as shown in Fig. 9.
The ram'116 20 canriédsbyl blleadeni@bageot@6ofinwhiicht isnghgem dav diashedd4
while the blade 106 is noving forward. On the opposite side of the tubing
the relatively | owelibeadén1Bég.chéraestihdeel atively upper abutnent menber
116a havi ng a substantial l'y sem -circular 25 vertical |y extending
abut ment sur$ace 117a prébutwentynepbernsratel prewbded108athearigmsndowor e
121a extends fromthe rear of nenber 116a and a sgring 122a in_this bore
i's received in a shbpPreingl Fhe bebe 153tn| kheadenbleiBaghapsi showni 4g Fis.
extends abut ment nepg?rtil?gwer abutment member 116 is positioned below
relatively upper blade 106. This abutment member has a
\J' o sﬁbstantially semi-c¢ircular vertically extending
10  abutment surface 117 for bending the wall of a
vertically extending tube into a double C
configuration,' Prefe:ébly the surface 117 is provided ]
by a cylindrical member 118 secured in a concave notch
119 in the abutment face of ram 116. A blind bore 121
15 _\ extends from the rear of member 116 and a spring 122 in
this bore is received in a shallow blind bore 123 in
éarrier‘IO# (Fig. 9). This spring extends abutment.
member 116 to engage the end of slots 124 and 125 with
- stops 115a and 115b as shown in Fig. 9. ‘The ram 116
20 can thus slide on blade 106 until it engages carrier
104 while the blade 106 is moving forward.
On the opposite side of the tubing the relatively
lower blade 106a carries a relatively upper abutment
: member'116a'having a substantially semi-circular
25  vertically extending abutment surface 117a provided by
cylindrical member 118a. A blind bore 121a extends

froﬁ the rear of meﬁber 116a and a spring 122a in this



to engage the end of slots in the abutnment nenber, simlar to slot 124 and
125, with stops, one of which 5 Is showmh at 115c in Fig. 14.. One-of -
these slots is shown in dashed lines at 125a in Fig. 14, Abut rent menber ’
116 is notched at 126 to receive opposed bl ade 106a . Abutment menber 116a
I's notched at 126a to receive opposed bl ade 106. 10 To assi §ty.i N
centering and backing up the tubing as i is formed into a doubl e .C and cut
and crinped, ram 97 is provided with a sliding abutnent nenber 127 and ram
97a is provided with a sliding abutnent menber 127a. These abutnent nenbers
are provided with bare is segedivedulisy &othallowpblbedtbener 4838 ins and
128a to receive and center the tubing during closing of the rams._ Abut

menber 127 is urge@aFEhEFd] pﬂé-t@hﬁﬁ;%RF%P&uﬁ*?EPQQQaEBﬁE?BESEBWPRrbﬂﬂﬁé
bores 131 and 132 in the abut nrg fg éqZ] d carr| er 104. g

abut ment menber caFPi§§8§SStc o4 B?tmﬁPEhmﬁg §Homn in
dashed lines at 133,i '

tubing by a spring$ i?géFlgﬁBréé &d | 'ﬂﬁgﬂg%réézgglit eggéng%thECh
abut nment nber 127§u?ﬂ$§ﬁa EI r151c04}$ F?% 1%800?%6099{,‘3%?%;?%

rans are identi cal |ver I nvert sever

rans are dupl|cateng&Bsihodgbﬁghl@&ﬂggugéu425§ gng{Edeg costs.

Abutment member 116 is notched- at 126 to receive

the

opposed blade 106a . Abutment member 116a is notched at
126a to receive opposed blade 106, ' v
10 - To assist in centering and backing up the tubing
as it is formed into a double C and cut and crimped,
ram 97 is provided with-a sliding abutment member 127
and ram 97a is provided with a sliding abﬁtﬁent membér
127a. These aButment_members are. provided with

15 ‘semicircular concave abutment surfaces 128 and 128a to

receive and center the tubing during closing of the

rams. Abutment member 127 is'urged'toward the tubing

by a spring 129 cdmpressed in blind bores 131 and 132

in the abutment member 127 and carrier 104, The \J
20  abutment member carries slot such as 124 and 125, one
of thch is shown in dashed lines at 133 in Fig. 9.
Abutment member 127a is urged toward the tubing by
a spriﬁg 129a compressed in blind bores 131a and 132a
in the abutment member 127a and carrier 104a.
25 Preferably the two rams are identical but

relatively inverted. Also the several parts of the



Operation of the shear is illustrated sequentially in Figs. 9 and 12
through 19. ; The tubing is generally 5 centered in the shear by

t he, guide 26 above, and the injector 33 and stripper 24 bel ow as
illustratted in Fig. 9. Wien the shear i's activated the rams close to the
position# |ustrated in Figs. 12 and 16. The springs urging the centering
abut ment nenbers 126 and 10 126alle oward t he tubing 17 are stil
expanded while the springs urging the form ng abutment nmenbers 116 and 116a

have been substantially collapsed.., The bl ades 106 and .,1.06a have, over| apped
as shown in Fig. 16. "}I/‘?f%s r%‘?’fg ‘ﬁ%}hﬁ?ﬁetﬂérﬁﬁbitﬁg s?&ﬂ]ér d ‘qat?‘{eﬁﬁ‘ét\‘z‘?héggd
15 'guide-cuttrgﬁafd es of the blades and the centering faces of

abut ment menbers 126 £°%ESthe rans continue to close the form ng

abut ment nembers bottom outopggn%‘;gfogagﬂ g{é% gﬂ%é;h?st Litiiﬂgérsa‘%%g;sie:g?ltggtéﬁ}ly

reverse double C configurati ver space

and both .cut ends crirggu¥§§§{¢§L@ﬂéa{%dayrﬁaghlH@ﬁtrqgﬁgn t nhHQEngFWEkklly

be stretched in the area o cut an e crinpe e cutofts on

t he bl ades.s The bent a&q,_@é,_légagﬂ, sed | SRelE bYe thidbighd i 1 Ta¥¥RieN %Bhittgre

its original 25 cylindric configuratioh and receive an overshot
fishing out the |ower sgprddedy OQStQ%tQEtggpbi: dasibeldw FHsy-i11usthaeedt I8

preferred final relationship in which
: Fig. 9. ‘When the shear is activated the rams close to
the position illustrated in Figs. 12 and 16. The
'L) o B springs urging the centering abutment members 126 And
10 '126a toward the tubing 17 are still expanded while the
springs urging the forming abutment members 116 and
116a.have been substantially col}apsed. The blades 106
and 106a have overlapped as shown in Fig. 16. The rams
‘now hold the tubing centered in the V shaped
15 'guide-cuttiﬁg edges of the_blades.and'the centering
- faces of abutment members 126 and 126a.
) As the rams continue to close the forming abutﬁent
- members bottom out on the carriers and the tubing is
bent into reverse double C configurations at vertically
20 o spaced points, cut and both cut ends crimped as
illustrated. As illustrated the tubing will be
stretched in the area of the cut and will be crimped in
the cutouts on the blades. The Bent and crimped
section of the tubiﬁg will remain within its original
25 . ‘cylindrical configuration and receive an overshot for
| fishing out the lower section df the tubing if.desired.

Fig. 15 shows the preferred final relationship in which



t he centering abut nment menbers 126 and 126a have bottoned out on the
carriers to cooperate with the form ng abutnent nenbers to conpletely
col l apse the pipe into the double C configuration. ~ Fig. 15 shows 5«

that after cutting the tubing is bent into a crinped condition in the blade
cutouts which are preferably semcircular to assist in nmaintaining the
tubing in accurate formto receive an ovepshot. A single blade and opposed
formng and centering 10 . °~ rans could be enployed if desired. O her
arrangenments of the rams. and, bl ades coul d be_ e % such as positioning
the formng abutnéﬁ@:ﬁﬂﬂ%ﬁ%%ﬂ%naPHEm§BﬁemFHPFrSuﬂ fhand| 1¢6er haxe

arrangenent is preferred., In the stem the bl owout, preventer 15

stack is first ru §ﬁqﬂﬁ9v@ﬂ?h%ﬁggﬁeTﬁéﬁrgﬁéxlﬁPeEPBPe%PFﬁ FiER ERBi ng
t endi th th h th d.e d
The o hey aotl 1) uSRiaty' 4P B BRe CRbhets B8 RORR1 kRIS, RoT S 0s S RES 0"

usual nmanner in t

fromthe strinperg QS(xﬂﬁ %eégggg?ggggég?3#n§7§gopﬁject tuﬁ% Pgsg é ?gq

mai nt ai ned at thee#%%f&%&%ﬁf@éﬁe?nénéhéeﬁugﬁhgrihsb@ﬁﬁ'EQQQ Ehﬁtf$é€eaH

the event of an energency ear- 25 nma operated to
the tubing 17 and dyrRA diteh t L asecslaaedctixoabs wRieR a%ﬁ E"r@@b&’&ﬁl

wel | head. The tubing is preferably crinped at both cut ends to reta n
fluids ‘semicircular to assist in maintaining the tubing in - -
accnrate;form to receive an overshot.

A single blade and opposed forming and centering
10 _rams_conld be employed if desired. Other arrangements
of the rams and blades could be employed, such as
pos1tion1ng the forming abutment ‘surfaces on the same
ram, but the illustrated arrangement ‘is preferred.
. In the use of the system the blowout preventer -
15 stack is first run on the wellhead. Then the injector
- with the tubing extending therethrough and the
associated equipment is run and landed on the.stack as
illustrated in Fig. 1. The tubing is then utilized in
the'usual_manner in the well. Any-leakage through the ™
20 stuffing_bex and from the strippers is collected and
| _disnbsed of. The injector enclosure is maintained at
the desired pressure and sea water is excluded
therefrom. .
" In the event of an emergency the shear 25 may be
25 operated to shear the tubing 17 and free the tubing

carried by the vessel 28 from the wellhead. The tubing

is preferably crimped at both cut ends to retain fluids

o

T



L)

therein... Even if sone | eakage occurs through the crinps this is nore

desi rabl e than an open tubing draining into the sea!and. well pressure
possibly forcing fluids into the sea through an open tubing. After
condltlons return to normal a conventional overshot may be run to engage

t he tub|Ng in the shear and the, fish r4@ed to the surface. Reference is
made to co-pendi ng Application No. 8917137.5 from which the present
Appl i cation has been divided. Application No. 8917137.5 relates to a shear

and a tube handl.ing S*]f\tpglgi:ggggrﬂq&tnatffq%o% Sekage %ﬁk‘ystpl'gtxﬁh the

tubi ng handling syste wat er 'service co g |njector

Lo o8 0 o oot AP S Mty 4rhOlly BRShOEURERdT

said i njector; a cyI in havi Nng one end section conmuni cat

exterior of said encl gsuifid e%‘%n%e‘iiél n QQHU%CPBEQTPI‘%W the

interior of said.enclosure; alé;one en section o d cylinhder of

a larger dianeter thagoraiidgOtfleiid¥d mieridhensed reh%aghl Bne8pbnchdbing,
section; rod nmeans |nterconﬁect|ng sai d pistons; fluid nmeans connected't

sai d cylisnder betweenAftied Rionddntd oy rettirnditdd notnladdebnientional
accunul ator with a gas charge, conduit 15 means for nonitoring pressure
and for adding and  overshot may be run to engage the tubing in the shear
and the. fish raised- to the surface,
Reference is made to co-pend1ng Applicatlon No. 8917137. 5
\.) | - from which the present Application has been divided. Application
No. 8917137.5 relates to a shear and a tube handling system

incorporating a shear.



venting fluid from said cyl i nder;

10 -

15

20

- -

CLAIMS:

1. A tubing handling system for underwater

- service comprising: a tubing injector for movihg
tubing through a wellhead; a fluid tight enclosure for

| said injector;-a:cylinder having one end section

communicating with water exterior of said enclosure
and its other end section commmnication with the
interior of said encloéure; said one end'section of
said cylinder of a larger diameter than said other end
section; a piston'in each end section; rod means
interconnecting said pistons; fluid means cohnected to
said cylinder between said pistons and including: a

bladder type accumulator with a gas charge, conduit'.

:ﬁéaﬁs.fo; monitbring pressure and for adding and

venting fluid from said cylinder; and a conduit
communication with the enclosure for adding and

removing fluid.

2. A system according to claim 1, wherein upper
and lower strippers are provided on the injector -
enclosure and strip liquid from the tubing as it

passes therethrough and said strippers collect and

- dispose of said liquid.

~and a conduit communication with the
encl osure for adding and renoving fluid. 20 2. A system,
according to claim1, wherein upper and |ower

injector enclosure and strip liquid fromt
therethrough and said strlppers col l ect an F gﬂﬂﬂﬂ

&

blllppETb are prOV|ded on the

asses
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