WO 03/ 069212 PCT/ GB03/ 00690 1 SHELL ASSEMBLI ES FOR ENCI RCLI NG TUBULAR
MEMBERS The present invention relates to shell assenbles for encircling and
securi ng wo wwbk2hiar or hol |l ow nmenbers, such as pressuri sedTaEB03/00690
unpressuri sed vessels, containers or 1pipelines, and nore particularly to a
renmotely operable shell assenbly for securing to a submerged or sub-sea
vessel or pipeline. Such shell assenblies may be in the formof clanps that
encircle an object, for exanple a steel pipeline, to surround and support
a damaged regi GHBLLIARSEMBINESFORENCIRCTING THBUIEA R MEMBERSt he

pi peline. Such shell assenblies, instead of serving as repair clanps, may
include a tee or branch whereby securing of the assenbly to the pipeline
provides the pipeline mﬁth a tee or branch connection. The pipeline may be
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plpehnes and more particularly to a remotely operable shell assembly for securing to

a submerged or sub-sea vessel or pipeline.

Such shell assemblies may be in the form of clamps that encircle an objecf, for
example a steel pipelihe, to swrround and support a damaged region of the pipeline

wall and thus serve to repair the pipeline.
Such shell assemblies, instead of serving as repair clamps, may include a tee or
branch whereby securing of the assembly to the pipeline provides the pipeline with a

tee or branch connection.

The pipeline may be a gas or water main or may be a pipeline for conveying chemical

fluids, such as hydrocarbons.

An object of the invention is to provide a shell assembly remotely operable to be

secured in an encircling position on a tubular member, such as a pipeline.

CONFIRMATION COPY



The present invention provides a shell assenbly for securing to a tubular
menber conprises a first part for locating on the tubular nenber, second
and t hi r awpansies212 especti vel y novably connected to opposi PETERIGHI®D t he
first part, the second and third pargs each having a | ocking or engagi ng
means conplenentary to that of the other part, and nmeans renotely operable
to nove the second and third parts to respective positions whereat the
conpl ementary | ocki ng or engagi ng neans interengage so that the second and
third part$hapestuicieenton mevideed thetjedshambly|for samringthier tivelas iadhber
assenbly is nmounted in its desired position on, for exanple, a pipeline

the assenbidmprafsia’ fitsepatth®r RbdudinkNéh Wid fubhiae ﬁ&ﬁwds%ﬁdtéﬁu V@l
parts in their |nterengaged or secured t oget her p03|t|ons en t he second

and third n itions,
forces V\:hl ég@yél g“‘t‘}r%‘é econ Iogﬁdﬁe% OE% Stfxm reg@gf%%is'gﬁat war dl y
of the asse ve to t hten the | nterI OCkI |nte a bet ween
t hose par tB# %Sﬁjjf??ﬁngrﬁ HE BRI BrS (RTP Wth i‘th‘%"g g}ﬁ‘il y are
novably connected to the flrst part by neans of respective hinge (or

pi votal ) cRithaBenesaas erpelc meéqule ke moyedbnseagnd and |t£mjd parts & respeotizeot el y
novable to their respective interlocked or interengaged positions. The
renot el y ogpestiiins evhreezah sheneoynpd empitargeloblidp aulehgadlihgy memey @bdrengapass thaldi ch act
t hrough pivot nmeans to nove the second and third parts to their interlocked
posi ti ons. th¥\QetsHdOARR therdH8ats GBE I6ERE secured together. In use, when the shell

assembly is mounted in its desired position on, for example, a pipeline, the assembly
encircles the pipeline with the second and third assembly parts in their interengaged

or secured-together positions.

When the second and third parts are in the mutually interlocked or interengaged
positions, forces which act to urge the second and third parts in directions outwardly

of the assembly serve to tighten the interlocking or interengaging between those parts.

Conveniently, the second and third parts of the assembly are movably connected to
the first part by means of respective hinge (or pivotal) connections about which the
second and third parts are remotely movable to their respective interlocked or

interengaged positions.

The remotely operable means may comprise hydraulically operable means which act

through pivot means to move the second and third parts to their interlocked positions.



3 The second and third parts nmaybe operable to be novabl e generally
innwardly of their interlocked or interengaged positions, prior to being
noved outwarodiy2ztherefromto their interl ocked or interergagRb3po®dti ons.
In one arrangenent, when the second aBd third parts are in their respective
interlocked or interengaged positions, the internal cross-section of the
shell assenbly is generally <circular, which is appropriate for use on a
normal pi peline. The second and third parts nay each have a plurality of

| ocki ng or Thensgpagindendihindparts amyl benmpetable/totte thbabie @nctdls inlvhdly SPthbir
Preferably, the second and third parts each have a row of formati ons and

recesses tipglockdH 6f idé&knBiped PSSR 30R: b %Qin%%@ééﬁ%&?f{ REEFoH 30 2N

formati ons of the other part to forma row of dove e joints
securing the -thi -t ogether.. The advantages of these

ki nd of dJ§§¥gﬁﬁgﬁgfgB?g#%#@gﬁgﬁé%%%&#he second and third parts are that
due to the tapered design, once they are fully engaged, any forces applied
in such a manner to try and pull the joints apart results in pulling the
two mating tapers together thus increasing the tightness of the joint and
t her eby | dBIONAGrramgenaa.greendhelscopad pad thirdiparts erpeinitheir wypective interbsked el v .
Optionally, hydraulically operated jacking neans nay be enployed to space
the secorm inletbnghgadcpasitions, the anemhlecrpispebiineofidhe shélhasssimbly isaesaniy y i s
nounted on the pipeline with the second and third parts in their

i nt er engagg@ulReSyRitl BSappropriate for use on a normal pipeline.

The second and third parts may each have a plurality of locking or engaging means

complementary to those of the other part.

Preferably, the second and third parts each have a row of formations and recesses that
interlock or interengage with complementary recesses and formations of the other part
to form a row of dovetail-like joints securing the second and third parts together. The
advantages of these kind of dovetail-like joints between the second and third parts are
that due to the tapered design, once they are fully engaged, any forces applied in such
a manner to try and pull the joints apart results in pulling the two mating tapers
together thus increasing the tightness of the joint and thereby locking the second and

third parts together even more securely.

Optionally, hydraulically operated jacking means may be employed to space the
second and third parts from the pipeline when the shell assembly is mounted on the

pipeline with the second and third parts in their interengaged positions.



WO 03/069212 PCT/ GB03/ 00690 4 For exanple, the jacking nmeans may conprise
a j acking nenber slidably nounted in an aperture in each of the second and
third parwe canhe21especti ve pressure-applying neans nount @¢TiGROB/0s@8pect to
the second and third parts and behi nd4t he associ ated |acking nmenber and
bei ng urgabl e under hydraulic pressure against the jacking nenber to cause
the jacking nmenbers to be urged towards the pipeline to positions to space
the second and third parts fromthe pipeline. Conveniently, the jacking
menber s ar Fos exahalk ythepuckingtnéans bassesnpiise bhsckingmembenrslzidblyanoiitedesh t o t he
second and third parts in which case the pressure-applying nenbers are

al so sl i dabh iRt iadedn dfBe RESHASARN thidSakiskBd COREAN: PRiskie-apPEidy NOr e

| oad bearing nenbers are positioned between the pipeline and the”jacking

SRR L I

position spacing the secon he "pi peli ne.

bearing nepbers may be in the formof enlarged.feet on the jacking.

morber o, |t HEC: FRbET gnd it rEBle RJoRHERdia rearT sttt te AREr of | e
of the pipeline. Alternatively, the |oad bearing nenbers nmay be secured to
t he pi pel i membento eruse thedpekingmembersite by uvserhtomr%@ thpajpelingrto popitignt tod by
the jacking nmenbers. It will be appreciated that a plurality of jacking
means may kgacohedeeondmdrhird patiefromathepipehmd third parts.

Conveniently, the jacking members are slidably mounted in bosses or the like secured
or fixed to the second and third parts in which case the pressure-applying members

are also slidably mounted in the bosses or the like.

Conveniently, one or more load bearing members are positioned between the pipeline
and the jacking members to spread the applied load when the jacking members are in

position spacing the second and third parts from the pipeline.

The load bearing members may be in the form of enlarged feet on the jacking
members, the surfaces of which feet may generally correspond to the profile of the
pipeline. Alternatively, the load bearing members may be secured to the pipeline, in

positions so that they will be engaged or contacted by the jacking members.

It will be appreciated that a plurality of jacking means may be mounted on both the

second and third parts.



WO 03/ 069212 PCT/ GB03/00690 5 In order that the invention may be nore
readily understood, reference will now be nmade, by way of exanple only, to
t he acconwemgiosmgizdr awi ngs, in which: Figure 1 shows schemrafriGeBlogssa vi ew
from one end of one enbodi nent of shePl assenbly according to the
invention nmounted on a pipeline; Figure 2 is a viewin the direction of
arrow Ain Figure 1 showi ng opposite end portions of the shell assenbly,
with the central portion and the second and third parts being omtted from
this figurdn qrﬂ@jdﬁét thei igvemtionrmiay be aporei readilyhawiergodd) ecforpoa vilndwt i r d
parts having been pivoted to respective positions just prior to the

| ocki ng neansiepey oy o eeangigedly, i G hecompatyRb 1 ggliﬁg,hydhew simlar to
Figure 3 with the | ocking neans of the second and third parts fully
engaged; Figure 5 shows schematically a view fromone end of anot her

enbodi ment of shell assenbly according to the invention with the

hydr aul i calg; e .omtted: .Figure 6,iS a perspective _view of

t he second Flé%ggﬂhlgrg sgégfeg&zlfglghé‘ BB ofrmetie grd o iO&Gr‘En@?CﬁWP’P%Of gleell
showi ng the dovetail-joint |Iike

remai nder of the shel]. assenbly gnmitted,
| ocki ng medr¥! blgf%Pghﬁgf%tﬁﬁﬁl}%éﬁg?nﬁ@%ﬁﬁéeﬂiam jeiv of the second and third
parts; and WD 03/069212 PCT/ GB03/ 00690

Figure 2 is a view in the direction of arrow A in Figure 1 showing opposite end

portions of the shell assembly, with the central portion and the second and third parts

being omitted from this figure;

Figure 3 is an end scrap view showing the second and third parts having been pivoted

to respective positions just prior to the locking means becoming engaged;

Figure 4 is an end scrap view similar to Figure 3 with the locking means of the second

and third parts fully engaged;

Figure 5 shows schematically a view from one end of another embodiment of shell

assembly according to the invention with the hydraulically operated means omitted;
Figure 6 is a perspective view of the second and third parts of the embodiment of
Figure 5, with the remainder of the shell assembly omitted, showing the dovetail-joint

like locking means;

Figure 7 is another perspective view of the second and third parts; and



6 Figure 8 is a further perspective view of the second and third parts
showi ng the conplenentary dovetail joint |ike |ocking neans of the two
parts fulwgoanegagred. Referring to Figures 1 and 2, nade fPom/GBoanmdoe of a
hi gh strength steel, a shell assenbly 1 conprises a first sem -circular
arcuate part 2. On opposite sides of the first part are second and third
arcuate 4 and 6, respectively, parts pivotally connected as at 8 and 10 to
the first part. Towards each end of the first arcuate part 2 (see figure 2)

are two ugghaed iga Sak&dperbpatioe videe o econd Zandnehiridp ey Ehofag fige
| aterally extending lug portions 12a and 14a. On each of the second and

third par tgnhMeify AbFetdil-fthf 1 1 éﬁﬁ%ﬁl hh@?ftﬁ@tv@@garﬂbﬁfull leh Wi th

associ at e& Flég pOI‘tIyOI’ISe 12-21)(ﬁan(11 12a 0 te e first part. H?Sr%%%?‘cm |y
operated means 20 conprising piston/ cylinder assenblies 22/24 are

provided with each piston 22 nounted at one end on a pivot pin 26 supported

bet ween he |.ugs and 18 d with the cy]inder 24 nounted at the other
end on a Bﬁe%ﬁngitﬂ%‘ggur%dpﬁﬁfge&l%t%@ﬁamﬂ Py girepth pieg ’a?nélhe'(iha.
Hydraulic pressure is applied to the respective cylinders 24 through supply
lines 32 aswmbdcl egmpsises & dnstcemBgiroflahgrdnaial past Pr €3 aprosite\eides b0 68212
PCT/ GB03/ 00690 7

first part are second and third arcuate 4 and 6, respectively, parts pivotally connected

as at 8 and 10 to the first part.

Towards each end of the first arcuate part 2 (see figure 2) are two upstanding spaced
plate-like members 12 and 14 both having laterally extending lug portions 12a and

14a.

On each of the second and third parts 4 and 6 are a pair of space lugs 16 and 18

aligned with associated lug portions 12a and 14a on the first part.

Hydraulically operated means 20 comprising piston/ cylinder assemblies 22/24 are
provided with each piston 22 mounted at one end on a pivot pin 26 supported between
the lugs 16 and 18 and with the cylinder 24 mounted at the other end on a pivot pin 28

supported between the lug portions 12a and 14a.

Hydraulic pressure is applied to the respective cylinders 24 through supply lines 32

connected to a source 34 of hydraulic pressure.



The free end portions 36 and 38 of the second and third parts 4 and 6, i.e.
the end portions renote fromthe pivot points 8 and 10, each have a

| ocki ng mears/oé21and 42, respectively, conplenentary to PatGRIB/0dYe ot her
part. In this enbodi nent the | ocking 7neans 40 is in the formof a hook 41
that extends along the I ength of the second part 4, while the

conpl enentary | ocki ng neans 42 conprises a recessed region 43 that extends
along the length of the third part 6. The piston assenblies are operated
renot el y bihenfeensndporiipds 361and I8l off the Soppld @A third gakhe asskebl.d. abe 22d 24 Vi a
supply lines 32. Each of the parts 4 and 6 is provided with an aperture 123
in which igprisdrsdahbi fdmR W Sdothdifs kidag 1@?59&%&8&;%%&{ hBhs 20/ Apged feet

125 to match the profile of the pipeline and are ngagi ng or

contactin - Sk f Lhel kpe. ..Bo s 126 _havi.n rqugh bores
127 are ooghegirdh PRBI el s PURFOLRRAAERRRS 1A, PRt e doshe
slidably receivjng.the free uter_ ends of the jackin ers 124.

Hydr aul i c&RS 4@6%%'?‘85"%8%@gf’l%%ﬁ?%fe?‘@mlﬁgg%é &?ﬁ%‘?‘g%i’rggﬁg’ SPORNApaEt npunt ed
on the bosses 126. Each cylinder neans 129 conprises a cylinder 130 and a
pr essur e- &ppihjlerige wemplementary jlocking nfegnsifld fcomppisest d reogktied tregion A3 tabl y
nmounted in the cylinder 130. The cylinders 130 are aligned with respective
ones of t leetehds aleng thé ladgth béthedkiséparl86. The pistons are al so slidably
nounted in the bores 127 of the bosses 126. Hydraulic pressure is applied

through lines 132 and 133, to the respective cylinders 130 froma comon
main line 135 to a source 136 of hydraulic pressure.

The piston assemblies are operated remotely by means of hydraulic fluid supplied to

the assemblies 22/24 via supply lines 32.

Each of the parts 4 and 6 is provided with an aperture 123 in which is slidably
mounted a jacking member 124 carrying enlarged feet 125 to match the profile of the
pipeline and are for engaging or contacting the surface of the pipeline. Bosses 126
having through bores 127 are secured to the parts 4 and 6. The through bores 127 are
for slidably receiving the free, outer ends of the jacking members 124. Hydraulically
operated means 128 comprising cylinder means 129 are mounted on the bosses 126.
Each cylinder means 129 comprises a cylinder 130 and a pressure-applying means
131 in the form of a piston which is slidably mounted in the cylinder 130. The
cylinders 130 are aligned with respective ones of the bores 127 of the bosses 126.
The pistons are also slidably mounted in the bores 127 of the bosses 126. Hydraulic
pressure is applied through lines 132 and 133, to the respective cylinders 130 from a

common main line 135 to a source 136 of hydraulic pressure.



WO 03/069212 PCT/ GB03/00690 8 In use, the shell assenbly 1 may be nounted,
for exanple on a subsea pipeline with the first part resting on the top of
t he pi pelwoa3®®211f or exanpl e via spacers and/ or seal i ng PEAGBBHNO@ISeal i ng
arrangenment of e.g. annular/saddle foBm 51 for surrounding a danmaged area,
or area to be accessed on the pipeline or other equival ent nmeans (not
shown) known to those skilled in the art. The piston/cylinder assenblies
22/ 24 are supplied with hydraulic fluid so that the assenblies act between
t he pivot piuss, 6 shelll a@8mbly pimveytba imeusted,ofiod exadple lonradsybaed pipelrowitht he

pi vot points 8 and 10. The novenents of the second and third parts are

contr ol | edihs Girkthgdrt kddeinp it thé BR\GIf Be Fﬂ%hﬁ@@'@s s CeRApld O Grack:S antpt ed to
a position generally radially inwardly of its final position, and part 4

conpri si ngseﬁf\%ggrlgnlg aarsteahfglaﬂ g@lh‘éﬁ’ttcﬁ% ¢. Anfu1 AT 30t Y§ rfoxt%l?rto%lﬁ&eﬁ{%t al

novenent out the part causes “initra enga genent ook

Fher ca ZPdd%ﬂ%eé.ag?oﬁfgr%?? Mk G20 ot Bipelihe B com i At Gl ¢

the two parts are noved pivotally outwardly to cause the two parts
to nove toShP&f@b@é‘IW@thB%Fsﬁlqu%lﬁ@ thh@t-eat they are securely engaged/ | ocked
together (see figure 4), and which together with the first arcuate part 2
forma circular shell or concentric assenbly about the pipeline.

The piston/cylinder assemblies 22/24 are supplied with hydraulic fluid so that the
assemblies act between the pivot pins 26 and 28 to pivot the second and third parts
about the pivot points 8 and 10. The movements of the second and third parts are
controlled so that the part 6 having the recessed portion 43 is pivoted to a position
generally radially inwardly of its final position, and part 4 comprising the hook part
41 is pivoted to a position such that pivotal movement outwardly of the part 6 céuses
initial engagement of the hook part 41 and the cémplementary recess 43 in the part 4.

See figure 3.

Thereafier, the piston/ cylinder assemblies are remotely operated so that the two parts
4 and 6 are moved pivotally outwardly to cause the two parts to move to respective
positions whereat they are securely engaged/locked together (see figure 4), and which
together with the first arcuate part 2 form a circular shell or concentric assembly

about the pipeline.

On applying appropriate hydraulic pressure to the cylinders 130, the pistons 131 are
urged against the jacking members 124 to cause the jacking members to be urged

towards and against the pipeline 50 such that the annular seal 51 is compressed.



On appl yi ng appropriate hydraulic pressure to the cylinders 130, the

pi stons 131 are urged against the jacking nenbers 124 to cause the jacking
menber s twolg/oenged towards and agai nst the pipeline 50 ariGROBAEI he
annul ar seal 51 is conpressed. WD 03/069212 PCT/ GB03/00690 9 The enl arged
feet 125 serve as |oad bearing nenbers that spread the |load applied to the
pi peline via the jacking nenbers. In a second enbodi nent, as shown in part
in Figures 5 to 8, the second and third arcuate parts, 4 and 6, instead of
bei ng proviTHednmided faethidsksetvrtdasClond bedriip menibert &gk ispioad thekrd Spglidiot i on,
respectively, are each provided with a plurality of |ocking or engaging
nmeans 52 a SR ose of the other part. Each plurality
of | ocki ngﬂgngzéeslﬁlgg?i%4 conpg)r/rflglgg&g' row of alternating formations 52a, 54a
and recesses 52b, 54b for interlocking with the conplenentary recesses and

formations of the other part to forma row of dovetail-like joints 56 as
seen in figure 8 securjng the second and third parts together. art from
the formo ﬁﬁecqnﬁt%mé@g%@s éﬁmrvadmmg s R on e erRhdnd TR d

parts, the construction of the rest of the shell assenbly in the second
enbodi nent arcuatpqlattsi hgnd e instepdaafl beiakiprovded astidda hiosk end wpnipletaentayans i s
essentially the sane as that shown in Figures 1 and 2, and therefore have
not been ingtivilgtdecdssédiportiogegsectively,t dre eschomovidedrivath arplataliti/of &ekeig, this
second enbodi nent is provided with the

or engaging means 52 and 54 complementary to those of the other part. Each

plurality of locking means 52, 54 comprises a row of alternating formations 52a, 54a

and recesses 52b, 54b for interlocking with the complementary recesses and

formations of the other part to form a row of dovetail-like joints 56 as seen in figure 8

securing the second and third parts together.

Apart from the form of the interengaging or locking means on the second and third
parts, the construction of the rest of the shell assembly in the second embodiment,
including the hydraulically operated piston/cylinder means is essentially the same as
that shown in Figures 1 and 2, and therefore have not been included in the figures of
the second embodiment. Moreover, this second embodiment is provided with the
same hydraulically operated jacking means, associated with the parts 4 and 6, as in the

first embodiment, and these are indicated schematically in Figure 5 by boxes 124.

The second embodiment of shell assembly is mounted on the pipeline in the same
way as the first embodiment and the remote operation to move the second and third

parts into their final locked positions is also similar to that used in the first



sanme hydraulically operated jacking neans, associated with the parts 4 and
6, as in the first enbodi nent, and these are indicated schematically in
Figure 5 wp oboxes2 124. The second enbodi nent of shell asseehigBiBMIGYOUNt ed
on the pipeline in the sane way as tWe first enbodi nent and the renote
operation to nove the second and third parts into their final |ocked
positions is also simlar to that used in the first WD 03/069212

PCT/ GB03/ 00690 10 enbodinment. It will be understood that the design and
di mensi ons eofbotimeent.o dimeiill bnendeitagd tdtthentdsizaaad skhmets?ins 4he formatomsh t hat
once the second and third parts are securely |locked together, in their

final rest 5pgss4d ombrecefies f50bf B4t att GudROthef oh&etHeWRcomPahd thivd Waridhy of the
pi peline serves to tighten or |lock the second and third parts “together

o @ 70 T 8&ukdil abGkeWEIRAL 1P tnchind SRR ek sunfler Ll rggesses
54b, 52b when tf&e s?ecogﬁﬁahgptlﬁir "part ggféﬁ?fn%lg ou?rwah%?%ﬁ#]ﬁlgn@%
positions general |lv.in dl f the fully interlogked positigns to their
i nterl ockega%sr Oatr‘ﬁ%c}l noggté%é’y%%gﬁspgﬁ% fq Hgl\{tﬁnolcf’ﬁo?/!fa esSGB&Cfﬁ’éA ﬁ%’éiegaé@s 52b,
54b have cut qQut chanfered-liked portions 55 which ease the entry of the
| eadi ng ed§EEOSTIVFEt he formati ons 54a, 52a into the recesses 52b, 54b.
Al t hough not shown in the enbodi nents descri bed above, it wll be
appreciated that the first part 2 of the shell assenbly may include a
branch, e.g. Y, tee or K whereby a

To facilitate movement of the formations 52a, 54a into the recesses 54b, 52b when the

second and third parts are moved outwardly from positions generally inwardly of the

fully interlocked positions to their interlocked or interengaged positions the back

walls of the recesses 52b, 54b have cut out chamfered-liked portions 55 which ease

the entry of the leading edges 57 of the formations 54a, 52a into the recesses 52b,

54b.

Although not shown in the embodiments described above, it will be appreciated that
the first part 2 of the shell assembly may include a branch, e.g. Y, tee or K whereby a
branch pipeline can be joined to the pipeline via a tee or access to the pipeline can be
gained via the limb or limbs of the Y, K or tee branch for access. Thus, the branch, Y,
tee or K on the shell assembly may be designed and constructed in a manner known to
those skilled in the art to allow access selectively to the interior of the pipeline. In
either case, appropriate annular seals would as usual be provided between the first

part of the shell assembly and the pipeline around the opening of the branch or tee.



branch pipeline can be joined to the pipeline via a tee or access to the

pi peline can be gained via the linb or linbs of the Y, K or tee branch for
access. TWOg3/06h2¢2 branch, Y, tee or K on the shell assenpCy/Grug/0mm®0

desi gned and constructed in a manner Mnown to those skilled in the art to
al l ow access selectively to the interior of the pipeline. In either case,
appropriate annul ar seals woul d as usual be provided between the first

part of the shell assenbly and the pipeline around the opening of the
branch or tAdthouDtB3/0pp@IMP oPGETHtBBORLEA06Othe thertlg bidegbf tthe dopp sl like or
mating faces of the tapering sides of the dove-tail like alternating

formati ons afidRatid foratohi& SBE 328 ahd Pecdiids 5B add 845 ARYShodm &Y SRR ihAhd he
drawi ngs t hroughout the depth of the formations/recesses, such faces nay be

of  compl enpRlALY dRIaRhAAL RpAf bt 8% d&ﬁﬁu e Bl Bkl &; her as

centralisation t he secon nd th|r fes ec

| nt er | ookeAoPBERPHRL nOARERr Protls 0% 85 B AR of %cah”t‘égvﬁe t%“ﬁsaﬁm # in the

art, that sealing nmeans may be provided for sealing off the annul ar space
that will &sgosd ém@bﬂm’ﬁw‘@tbrﬁﬁmm@e%m aStﬂP?eb@lﬁBg meass §Ab14 beagifete

installed in position on the pipeline. Wen grout is introduced, through

an inl et (mderesgagerandinmoveliewansis éeit fimal interdodkhed pasitierisar space the seal i ng

means substantially prevents | eakage of the grout fromthe annul ar space.’
The grout cures to bond the assenbly into position on the pipeline and so
enhance

Also, it will be appreciated by those skilled in the art, that sealing means may be
provided for sealing off the annular space that will exist between the pipeline 50 and
the shell assembly when installed in position on the pipeline. When grout is
introduced, through an inlet (not shown) in the assembly, into the annular space the
sealing means substantially prevents leakage of the grout from the annular space.” The
grout cures to bond the assembly into position on the pipeline and so enhance

structural integrity.

Although the shell assembly according to the present invention can be particularly
suitable for below-water or subsea use, it will be appreciated that it can be used in

operations conducted out of water.



structural integrity. A though the shell assenbly according to the present
i nvention can be particularly suitable for bel ow-water or subsea use, it
will be apprieosaized that it can be used in operations comdXaiByd/omed of
water. WD 03/069212 PCT/ GB03/00690 12 CLAIMS 1. A shell assenmbly for
securing to a tubular nmenber, conprising a first part for |ocating on the
t ubul ar nenber, second and third parts respectively novably connected to
opposite sides of the first part, the second and third parts each having
| ocki ng or engagi ng neans conpl enentary to that of the other part, and
means renotely operable to nove the second and third parts to respective
positions whereat the conplenentary neans interengage so that the second
and third parts are | ocked or secured together. 2. A shell assenbly as
claimed in claim1, in which the squﬂgyg@d third parts are novably
connected to the first part by nean pective hinge or pivotal
connections about which the second and third parts are renotely novable to
their respective interlocked or interengaged positions. 3. A shel
assenbly as clalngd in clf|n11 or.claim2, in which the renotely operable

means conphi se AylrFhasseRRly {or spaiing te atubyiar |embs 8@1{‘1P¥1ﬁF15@gﬁ¥Stpﬁ’

locating on the tubular member, second and third parts respectively movably
connected to opposite sides of the first part, the second and third parts each having
locking or engaging means complementary to that of the other part, and means
remotely operable to move the second and third parts to respective positions whereat
the complementary means interengage so that the second and third parts are locked or

secured together.

2. A shell assembly as claimed in claim 1, in which the second and third parts are
movably connected to the first part by means of respective hinge or pivotal
connections about which the second and third parts are remotely movable to.their

respective interlocked or interengaged positions.

3. A shell assembly as claimed in claim 1 or claim 2, in which the remotely
operable means comprise hydraulically operable means which act through pivot
means to move the second and third parts with respect to the first part to their

interlocked positions.



means to nove the second and third parts with respect to the first part to
their interlocked positions. WO 03/069212 PCT/ GB03/00690 13 4. A shel
assenbl y we ogloedzmed in any of clains 1 to 3, in which theprPseaBudoed®d third
parts are operable to be novable generdally inwardly of the positions of the
second and third parts when in their interlocked or interengaged positions,
prior to being noved outwardly therefromto their interlocked or

i nt erengaged positions. 5. A shell assenbly as clained in any of the
preceding clains, in which when the second and third parts are in their
respective interlocked or interengaged positions, the internal
cross-section of the shell assenbly is generally circular. 6. A shel
assenbly as clained in any of the preceding clains, in which the second

and third part sAehel abRubipaPLiidd ﬁym@foﬂc%‘ﬁﬁlizrlgﬁgof i R4 Y s%'asa]n
. A's

conpl ementary to those of the other part. el’l asse y as c gined in
claimé6, 'ﬁ‘uﬁﬂ’ﬂ? ped _par .each h a_row of rmations
and recesses t %{g %ﬁ?ﬁ&%@i%w%?ﬁné%? gan%ﬁ%lfryw?r eaggjs‘3 B?F&lcf“ﬁr‘?'{a&‘f?ons of
the other part,to.f.orma row of dovetai|-|ike joints securing the second
and third FEI% a?%&B’E‘QB‘P‘.‘S fepin |m§§L°§i%f9f ierengaged dOSHHORR\PTEE tohe
preceding clainms, in which hydraulically operated jacking neans are

enpl oyed tbfl%lgegeq Piwarky therefram tothein interlocked or interengaged positions.

5. A shell assembly as claimed in any of the preceding claims, in which when the
second and third parts are in their respective interlocked or interengaged positioné, the

internal cross-section of the shell assembly is generally circular.

6. A shell assembly as claimed in any of the preceding claims, in which the
second and third parts each have a plurality of locking or engaging means

complementary to those of the other part.

7. A shell assembly as claimed in claim 6, in which the second and third parts
each have a row of formations and recesses that interlock with complementary
recesses and formations of the other part to form a row of dovetail-like joints securing

the second and third parts together.

8. A shell assembly as claimed in any of the preceding claims, in which
hydraulically operated jacking means are employed to space the second and third
parts from the pipeline when the shell assembly is mounted on the pipeline with the

second and third parts in their interengaged positions.



parts fromthe pipeline when the shell assenbly is nounted on the pipeline
with the second and third parts in their interengaged positions. WO

03/ 069212WwB@30&B0B/ 00690 14 9. A shell assenbly as cl ai nedTiGBOGloaddm 8, in
whi ch the jacking nmeans conprises a ¥4acking nmenber slidably nounted in an
aperture in each of the second and third parts and respective
pressure-applying neans nounted with respect to the second and third parts
and behi nd the associ ated jacki ng nenber and bei ng urgabl e under hydraulic
pressure agai nst the jacking nenber to cause the jacking nmenber to be

urged towards the pipeline to positions to space the second and third parts
fromthe pipeline. 10. A shell assenbly as clainmed in claim9, in which

t he jacking nmenbers are slidably nmounted in bosses or the |ike secured or

fixed to the SeA@h@ll%@@rﬁﬂl%%chﬁﬁﬁéﬁn Clﬁﬂl%,%b%{h%]%ﬁ? cﬁl‘)\]%gﬂlé# f&gglggg@gef s are

al so slidably nounted in the bosses or the Ii ly as

clairredin-@{é{g - 1] i one o re. | oa aring e [s are
posi ti onedagéet eﬁ]eﬁﬁgﬂglll%éebﬁ ﬁ@@%g 19 He jgpéac en]é1 ?Pé:ﬁ'bo r etSSC&'@p?r@ﬁ“‘ﬁhe

appl ied | oad, when the.jacki ng nenbers are in fosLtion spaci ng the second
and third PHFAYIPRECHYEPITsSES-rRRLYIng sncans giounted yathorespspt fostheisgeordndn cl ai m

11, in which the | oad bearing nenbers
d parts and behind the associated jacking member and being urgable under

hydraulic pressure against the jacking member to cause the jacking member to be
urged towards the pipeline to positions to space the second and third parts from the

pipeline.

10. A shell assembly as claimed in claim 9, in which the jacking members are
slidably mounted in bosses or the like secured or fixed to the second and third parts,
and the pressure-applying members are also slidably mounted in the bosses or the

like.

11. A shell assembly as claimed in claim 9 or 10, in which one or more load
bearing members are positioned between the pipeline and the jacking members to
spread the applied load when the jacking members are in position spacing the second

and third parts from the pipeline.

12. A shell assembly as claimed in claim 11, in which the load bearing members

are in the form of enlarged feet on the jacking members.



are in the formof enlarged feet on the jacking nmenbers. WO 03/069212

PCT/ GB03/ 00690 15 13. A shell assenbly as clainmed in claim 12, in which

t he surf awev3pé2the feet generally correspond to the profPCir&RIB/00dI

pi peline. 14. A shell assenbly as claiSmed in claim 11, in which the |oad
bearing nenbers are secured to the pipeline in positions so that they wll
be engaged or contacted by the jacking nenbers. 15. A shell assenbly
substantially as herei nbefore described with reference to Figures 1 to 4,
or Figures 1 to 4 as nodified by Figures 5 to 8, of the acconpanying

dr awi ngs.

13. A shell assembly as claimed in claim 12, in which the surfaces of the feet

generally correspond to the profile of the pipeline.

14. A shell assembly as claimed in claim 11, in which the load bearing members
are secured to the pipeline in positions so that they will be engaged or contacted by

the jacking members.

15. A shell assembly substantially as hereinbefore described with reference to
Figures 1 to 4, or Figures 1 to 4 as modified by Figures 5 to 8, of the accompanying

drawings.



