1 SECURI NG SHELL ASSEMBLIES TO PI PELI NES 27 MAY 2004 The present invention
relates to the connection of tee or bggnch assenblies to pipelines such as
gas or water mains and the repair of damaged such pipelines or 2AMAY 2004 ns

basical |y USI NG LypoRahty Sheehs, Wasahvahdasecybed prpaeliigs Lo Torm a

shel | assenbly whi encircles the pipeline | eaving an annul us between the
pi peline and the shell assenbly. According to the invention, a nethod is
provi ded for securing .a shell assenbly to a pipeline, wherein the shel
assenbly conprises a first part for locating on the side of the pipeline
renot e frhemmprsedetwhimrentsictamagédtes fronthai cdomedirigchofs G&e eR¥fend,
and a second part, optionally incorporating a branch, for locating on the
si de t hatransh dormmgelies fo gpipdl thes heleh @2 HORS o6 ExERRJMa{RE ABEhod
conprising positioning a containnment ring on the pipeline at. the uired
posi t i othen relpa i paf | drmaged sthelo PPRYLRRE CHarabed %?%%SoPa?ﬁﬁaiiga from
which the branch is to extend, positioning an nul ar seal on the pipeline
so t hat ushagseye halfrehal isadvl ¢y @Ffﬂhisr?ci”r?eea‘%oﬁ?%?%ﬁt L rﬂé‘?m a
positionin the second part of the shell assenbly onto the seal
positioﬁh%i%tu?ﬁﬁ@@#lﬁafwhb¢hth%“%%%%ﬁ%?y BﬁethBYB?géP?nefeaﬁangecﬁFing
the first and second parts together so as_to0 onpr t seal and | eave
an annulaélpuéﬁ’ﬁ:g)qfé’f%\%énﬂ?%ep eflne anél tltxe sE3P §§§emlﬂfy.

According to the invention, a method is provided for securing

‘a shell assembly to a pipeline, wherein the shell assembly

comprises a first part for locating on the side of the
pipeline remote from a side which is damaged or from which a
branch 1is to extend, and a second part, optionally
incorporating a branch, for locating on the side that is
damaged. or from which the branch is to extend, the method
comprising positioning a containment ring ‘on the pipeline at
the required position on the pipeline and surrounding the
damaged area or the area from which the branch is to extend,
positioning an annular seal on the pipeline so that the seal
is wholly radially within the containment ring, positioning
the second part of the shell assembly onto the seal,
positioning the first part of the assembly on the pipeline
and securing the first and second parts together so as to
compress the seal and leave an annular space between the
first and second parts and the external surface of the

pipeline, providing sealing means for substantially
preventing f£luid from escaping from the annular space,

wherein the upper and lower sides of the containment ring are



first and second parts and the external surface of the pipeline, providing
sealing neans for substantially preventing fluid fromescaping fromthe

annul ar space, wherein the upper and | ower sides of the cont-hpgﬁgt i ng
are 2 7 MAY 20D4 2 each provided with an annul ar groove, wi th*t'h | ar
grooves being connected to each ot her by2a plurality of passages extending
through the ring fromone groove to the “other, and introducing seal ant via
a hole provided or made in the wall of the assenbly, into the upper groove

(o111 el e sty 10t MAFSasRaand Uindiooer angeveute anevds

e ‘contai nnent ring an i peli'ne, 'and between the

cont ai nenf. L0, and (e aSSERRkLa GOUeIBY BRid T auced dnieat ey amml o

space tha n anch assenbly in position on the pipeline on

curing. o e - PERLE GRS PPFGhesne khedshe kb tiMd |
?’ﬁ%ﬁte%%@&&%ﬁt to ttﬁe L ey

be apprecia shel | assenbly becom ng secured in

position Qpudie RipelimerodukifynseRloaediia aahohe gresuided foar madd iing a
coupon out of the pipeline via access through the branch under "live"

condi ti ongef &AEl pbpeliHee. addenthly, al 8Pobehappesintgtodhat tohd iddnuller

seal nust be sufficiently conpressible, and ideally also sufficiently

robust toudistandorad atit apasubgbst kadonbai npeetr rgrepve to provide
sealing between the containment ring and the pipeline, and

between the containment ring and the assembly.

Grout may be introduced into the annular space that bonds the

branch assembly in position on the pipeline on curing.

In the case where the second part incorporates a branch, it
will be appreciated that subsequent to the shell assembly
becoming secured in position on the pipeline, a known
procedure can be executed for cutting a coupon out of the
pipeline +via access through the branch under "live"

conditions of the pipeline.

It will also be appreciated that the annular seal must be
sufficiently compressible, and ideally also sufficiently
robust to withstand and contain with the containment ring
line pressure during operation of the pipeline over the

working pressures.

If grout is used it may, for example, be selected from the

following range: urethanes, polyesters, acrylics, epoxies



| ine pressure during operation of the pipeline over the working pressures:
If grout is used it may, for exanple, be selected fromthe follow ng
range: urethanes, polyesters, acrylics, epoxies 2 7 MAY 2004 3 ﬂ@g
centatious conpounds. It will be appreciated that each shoul d e I%ﬂied
to satisfy the operating tenperature, _humdity and curing rate which then
| eads to the different adhesion strengths for different applications.
Different grout material provides a different exotherm c reaction which

ill d ' . Vol h f ' I ' 1 i |
il determncihe vol ue,change af of LaStallatlgnee o ot 1indl seabe

changé of "epoxy grout optimzed to

mnimze,the § ng&r ng%lggegﬁs syst l%’!@; hipt hgpgi-abting! NcOhSeFat@rensure
ey g t

there i §'% good or the grout, external surface of pipeline and

the i““gilgala&ft%ﬁeaﬂé_ @%315159{ rsic@ngdnserontiiari sa@s the dyangbrpssenbl y may

be dres up-or grit ed prior to the assenbly being nmounted on the

pi pel i negnEhe dNVERLEAREWS | foonaberdesati hashl yatipynof exapptfeoahy,
with reference to the acconpanying drawi ngs, in which: Figure 1 shows

schemat igG@hity nidt@ 0L $odé o pal £ Bednt aeboBhermbsseahtyicn wWhiabed in
a nmethod according to the invention;

will determine the volume change after installation. It

will also be understoocd that the volume change of epoxy grout

should be optimized to minimize the internal stress system

within the grout.

In order to ensure there is a good key for the grout, the
external surface of pipeline and the inner surface of the
first and second parts of the branch assembly may be dressed
up or grit blasted prior to the assembly being mounted on the

pipeliné.

The invention will now be described, by way of example only,

with reference to the accompanying drawings, in which:

Figure 1 shows schematically the top and bottom parts of
a branch assembly to be used in a method according to the
invention;

Figure 2 is a schematic plan view of a pipeline on which
is positioned a containment ring and an annular sealing ring
in preparation of the pipeline receiving the top part of the

branch assembly;



Figure 2 is a schematic plan view of a pipeline on which is positioned a
contai nnent ring and an annular sealing ring in preparation of the

pi peline receiving the top part of the branch assenbly; 2 7 ¥ A0 %00¢
Figures 2a and 2b are cross-sectional views of the containment ring taken
along the lines A-A and B-B, respectiveky, in Figure 2; Figure 2c is an
enl arged scrap view of a portion of the containnment ring shown in Figure
2; Figure 3 is a schematic side view of the pipeline on which the top and

bottom parts ofpjihg-dy anch assenbby hawe cbees-secti®thl ogeides idf Lthe
position; Figure ™4 is a schematic viewin the direction of arrow A in
Figure 3; ahdfHimgidr: 5 +$na sebkeni | cabonlg vichw oflimedanmdged papédl | BeB,on
whi ch a shell assenbly, in the absence of a branch, has been secured on

t he pipel inesgspaddivvralef eranceidgurdi gure 1, there is shown a branch assenbly
1 conprising a first part 2 formng the upper part of the assenbly and a
second part 3 fRirgumey 2heis oarr epdargsthes upiervigy tohnd PeREALOpacts tHe t he
assenbly 1 are made of carbon steel and have generally part cylindrical
portions 4ordefmmentespand i stedwn Whi ERYHFE Jécur abl e toget her about a

Figure 3 is a schematic side view of the pipeline on
which the top and bottom parts of the branch assembly have
been secured together in position;

Figure 4 is a schematic view in the direction of arrow A
in Figure 3; and

Figure 5 is a schematic side view of a damaged pipeline
on which a shell assembly, in the absence of a branch, has

been secured on the pipeline.

With reference to Figure 1, there is shown a branch assembly
1 comprising a first part 2 forming the upper part of the

assembly and a second part 3 forming the lower part.

The upper part and lower parts of the assembly 1 are made of
carbon steel and have generally part cylindrical portions 4
and 5, respectively, which are securable together about a
pipeline 6 via flanges 7 and 8 which extend longitudinally
along each side of the upper and lower parts, as can be

clearly seen in Figure 3.

The flanges 7 of the upper part 2 have apertures 9 which are

intended to align with apertures 10 in the flanges 8 of the



pipeline 6 via flanges 7 and 8 which extend |longitudinally along each side
of the upper and |l ower parts, as can be clearly seen in Figure 3. The
flanges 7 of the upper part 2 have apertures 9 which are inteﬁﬁeﬁ.}gmglign
with apertures 10 in the flanges 8 of the 2 7 MAY 2004 5 | ower “pa % o]
that securing bolts 11 (see Figures 3 and 4) can be passed therethrough to
secure the two parts 2 and 3 together "on the pipeline. The upper
cylindrical portion 4 includes an apertured section 12 from which extends

a short Pgagghggtﬁgeﬁ%é qﬂ@%%%gﬁiﬂg B gany afsthapgguidst @ which)a

branch pipelrn aving an end ge” can be connected in a known fashion

(not shoug) @kt Pﬂa}_lséeﬂ? RaEERhY-olighS (LK Adrd Ochde cRicPPdes 62 Bwuaway of

illustration of “the invention, a fmethod of securing the tee assenbly 1 to

a steel phgelhBe ba d@scpiiped ibel ow Initially, the area of the external
surface of "the pipeline "to which the branch assenbly is to be secured is

grit blasted (not shown), as are the inner surfaces of the part-
cylindrical portions 4 and 5 of the upper and | ower parts of the branch
assenbl yThd Gppéai apkihdriesllpomderni dtedudesd ashaped-tsorad sactigonf orm
to the shape of the pipeline is positioned on the pipeline around the area
6a from whi cromhertdrdncéxpepds1a efhort branch pipe 13 terminating 1in
an annular flange 14 to which a branch pipeline having an end
flange can be connected in a known fashion (not shown) after

the assembly 1 is secured to the pipeline 6.

By way of illustration of the invention, a method of securing

the tee assembly 1 to a steel pipeline is described below.

Initially, the area of the external surface of the pipeline
to which the branch assembly is to be secured is grit blasted
(not shown), as are the inner surfaces of the part-
cylindrical portions 4 and 5 of the upper and lower parts of

the branch assembly.

A containment ring 16 made of steel and shaped so as to
conform to the shape of the pipeline is positioned on the
pipeline around the area 6a from which the branch pipe 13 of

the branch is to extend.

As can be better seen in figures 2a, 2b and 2c¢, the
containment ring has upper and lower sides 16a and 16b each

provided with a respective upper and lower annular groove 16C



the branch is to extend. As can be better seen in figures 2a, 2b and 2c,
the containnment ring has upper and | ower sides 16a and 16b each provided
wi th a respective upper and |ower annular groove 16¢c 2 7 NMAY 2V \Qyangh 16d.
The annul ar grooves 16c¢ and 16d are connected to each other by a plurality
of passages 16e spaced around the contagnnment ring and extendi ng through
the ring fromone groove to the other. An annular seal 17 nade for exanple
of rubber or polynmer and netal and of greater thickness than the

cont ai nnent C{/ijtfggi 16 igd Lﬁi—&ce r¥bbhEN1khe cont@id et EbAdesfedSto

subst ant i &1 conform to the sh pe of the pipeline 6 (see Figure 2).

The upper t t r s sl zed gantenddeg sealind7thei th
%@hféﬁégr Bgn%h%mﬂké§ bY baskayased qantsp nd7¢

the bore £33 o e br pi pe 13 being  cenfralised wth the area 6a

surrounded by fihgesfal AR 6AA 3k RFBAIAG NEhidiggd owde pathg3 fwompuvesd
into position on the pipeline, and the upper and |lower parts 2 and 3 of
t he asse@ydbv%re{&%e@ltﬁ@get her by nmeans of bolts 11 used in

association with the aligned apertures 9 and 10 in the flanges 7 and 8

(see Figures 3 and 4). Jacking bolts 18 are nounted in the wall of the

| ower part 3 of the branch assenbly. These jacking bolts extend through
An annular seal 17 made for example of rubber or polymer and
metal and of greater thickness than the containment ring 16
is then placed within the containment ring so as
substantially to conform to the shape of the pipeline 6 (see

Figure 2)}.

The upper part 2 of the branch assembly is lowered onto the
seal 17, with the bore 13a of the branch pipe 13 being
centralised with the area 6a surrounded by the seal and
contaihment ring, the lower part 3 is moved into position con
the pipeline, and the upper and lower parts 2 and 3 of the
assembly are secured together by means of bolts 11 used in
association with the aligned apertures 9 and 10 in the

flanges 7 and 8 (see Figures 3 and 4).

Jacking bolts 18 are mounted in the wall of the lower part 3
of the branch assembly. These jacking bolts extend through
the wall of the lower part to engage or bear on the surface
of the pipeline 6, and can be turned from outside of the

assembly to be loosened or tightened against the wall of the

pipeline. The jacking bolts 18 are adjusted so that the



the wall of the lower part to engage or bear on the surface of the

pi peline 6, and can be turned from outside of the assenbly to be | oosened
or tightened against the wall of the pipeline. The jacking bolts 18 are
adj usted so that the 2 7 MAY 2004 7 annul ar seal 17 is sufficRdnMAY 2004
conpressed to provide a suitable seal 7prior to the introduction of epoxy
grout. Once the tee assenbly 1 is in position on the pipeline, a generally
cylindrical or annular space or gap 19 is left or defined between the
upper angnhQWet pesis 2 ANAsS3 and ftikd ensityer napsastade bb tpeopigel isne 6.
The annul ar space is bounded by sealing neans 20, such as suitable putty
whi ch i sshigcabkd betlepritire thr &heh iaggedviar ican@tt KRGFIHELUINE at t he
opposite ends of the assenbly, and by the annular seal 17. The grout is
then injected into the annul ar space 19 via injection opening 21, |ocated

towards the bottomof the |lower part of the assenbly, to fill _the annul ar
space. A@noet Itdte openasFPlyorl exfr edteBOAL F1ARd OB el PAPEEE ‘grdut i s
provided in the upper part of the assenbly. After the ul,ar .space 19 is

a
filled wienegpdly, coRdngigiali ©B| pRRRYaTT FPEGFe °§ncﬁqﬁ1e£§b§‘sb H& upper
and lower parts 2 and 3, and thus the_branch ass

nbly 1 th i,peline.
When t heda§sBRBl pataasituFBry Whide 2By R¥Sgr RIt™ 1D %“héﬁmi °3' and e ' 1

external surface of the pipeline 6.

The annular space is bounded by sealing wmeans 20, such as
suitable putty which is located between the branch assembly
and the pipeline at the opposite ends of the assembly, and by

the annular seal 17.

The grout is then injectéd. into the annular space 19 via
injection opening 21, located towards the bottom of the lower
part of the assembly, to fill the annular space. An outlet
opening 22 for expressed air and excess injected grout is
provided in the upper part of the assembly. After the
annular space 19 is filled with grout, the grout is allowed
to cure and thereby bond the upper and lower parts 2 and 3,

and thus the branch assembly 1, to the pipeline.

When the assembly is securely bonded by the grout to the
pipeline, the jacking bolts 18 can be, optionally, loosened
off to ensure load is fairly or more evenly distributed on

the pipeline by the grout.



pi peline, the jacking bolts 18 can be, optionally, |oosened off to ensure
load is fairly or nore evenly distributed on the pipeline by the grout. 2
7 MAY 2044 8 Wth the branch assenbly securely bonded to the pjpapiyoms
known "live" procedures can be performed for cutting out a coupon from
area 6a of the pipeline (not shown) and g oining a branch pipeline (not
shown) to the branch utilising the branch pipe 13. Such known procedures
wi |l not be described here. Subsequent to the upper and | ower parts 2 and

3 being sgeufed nd ogetheh Ofsd g, D Pelddir£nPheageag thethanubipesenk, 17,
fl owabl e sealant 1s introduced via a hole 23 provided or nade in upper

part 2. Thgongahantyd® ppbeedused idHrp bée pepfermegy dove d6ctand caused to
fill the lower groove 16b, the passages 16e and the upper groove 16¢c to
provi de sgahpbe thetwesed e pifpelieneipeanithd heneontwimerand i pginbngaad
between the containnent ring 16 and the upper part 2 of the assenbly. The
pur pose Obr@heMi dbbgeltink séabdt ngsldwihe twnttdiennbmranchngutidieA8dpi pERI ne
6 and the upper part 2 of the assenbly is to endorse or enhance repair or
branch addiahoh ptipet agi-es iSmchciuwwi pretedereRiavibl f2et he 9ESFRePsE,
17 occurring while in service.

here.

Subsequent to the upper and lower parts 2 and 3 being secured
together on the pipeline compressing the annular seal 17,
flowable sealant is introduced via a hole 23 provided or made
in upper part 2. The sealant is introduced into the upper
groove 16c and caused to fill the lower groove 16b, the
- passages 16e and tle upper groove 16C to provide sealing
between the pipeline 6 and the containment ring 16, and
betweeﬁ the containment ring 16 and the upper part 2 of the

assembly.

The purpose of providing such sealing of the containment ring
to the pipeline 6 and the upper part 2 of the assembly is to
endorse or enhance repair or branch addition strategies in

case of leakage due to failure of the seal 17 occurring while

in service.

A method as described above enables a branch assembly to be
bonded to a pipeline without having to employ welding

techniques. This is a particular advantage where "live"



A nmet hod as descri bed above enables a branch assenbly to be bonded to a

pi peline without having to enploy welding techniques. This is a particular
advant age where "live" 2 7 MAY 2004 9 pipelines are involved, 2BMAYi 2004 vy
where there are high product flow rates through the pipeline. Oher

advant ages of using such a nethod incdude mninsing unnecessary pressure
reduction in the pipeline and enabling cost savings for installations.
Figure 5is illustrative of a nodified nmethod of the invention to the one
descri bed ahqye i Lbel e3A06h vl Fi gUpeesal 140 dncka Fiure Saié whidhbe
seen that “the upper part 2a does not include a branch. Upper part 2a is
like | opelr, Rt Brodheabépekhroughi niieidpspal asaged Grtear 6adwbotigedi ch
the containnent ring 16 and annul ar seal 17 are positioned prior to the
pi pel i ng ¢ eGRiMINY dleh upger mpahbd2a iofc vt shelhimbsiegbl ynneeeesarse, the
met hod carried out to secure the shell assenbly to the pipeline as in
connect ipae sdhuire Regliter Hon i nt hbes gipedsnien aywhrral loinav €PSE heaPERYF ous
Figures and wll therefore not be described further. 2 7 MAY 2004 10
CLAIM5 for installatioms.

Figure 5 is illustrative of a modified wmethod of the

invention to the one described above with respect to Figures

1 to 4. In Figure 5 it will be seen that the upper part 2a
does not include a branch. Upper part 2a is like lower part
3.

The pipeline 6 includes a damaged area 6b about which the
containment ring 16 and annular seal 17 are positioned prior
to the.;ﬁpeline receiving the upper part 2a of the shell
assembly. Otherwise, the method carried out to secure the
shell asszembly to the pipeline as in connection with Figure 5
is the same as in connection with the previous Figures and

will therefore not be described further.



1. A nethod for securing a shell assenbly to a pipeline, wherein the shel
assenbly includes a first part for locating on a first side of the x
pi peline renoved froma second side that is damaged or from wf Tigag mpnch
is to extend, and a second part, optionally incorporating a branch, for

| ocating on the second side that is damaged or fromwhich the branch is to
extend, the nethod conprising: positioning a containnent ring on the

pi peline at a required position on thelgi peline and surrounding the
damaged gy gasor the area fromwhich the branch is to extend; positioning
an annul ar seal on the pipeline so that the annular seal is wholly radially
within the containnment ring; positioning the second part of the shel
assenbly1oRt S i tioning.the firsg of the shel

annul ar al; pos , . par

assenbl y on rﬁﬁ‘e\g%foﬁé’ﬁw{@gﬁ e&@ég?mlﬁ'&tcf ﬂé"&f'?%twrﬁfﬁﬂ” t@e@ﬁhasiﬂ?m% t oget her
todcorrprmsmdemaﬁeanpgﬂm lsezting an:ﬂa ﬂretaafrwe @ﬂ“th}aﬁl‘pﬁlirﬂafr_eﬁﬁniﬁé@frbmtm_ gqfslas@ first
and seco arts a n _external surface of, the pipeline: providing a

seal i ng @g\t/?;céamsﬂ?sgtoéﬁf’f"a%@‘ ﬁ%&’lﬂé‘rﬁﬁ ReXens 8”‘??5 AW R Hg"%aﬁ‘fn t he

annul gr dinsp@ﬁmtingvlaejmhdm, tdm&.lratiﬁgldn thevicoRd gige tm;fttié, &‘tﬁ?ﬁg@atqﬁlitfﬂr?ﬁfﬂhicﬁ i ar ed

rovi ded,_w th. an upper, an wer groove, respectively, w e upper an

Ioovver anRﬁPé’P '331’86@5@ tB@i"?fgh%cg?ﬂ{'é‘?f%m: to eacﬁ ot her %y a plurali tspof

passagespaesticaingj ancoritainmentririghsh e pipdlineani récwi‘réd Besit&Esh thelbeliR®and and

| ower grsol?rvoeS' ir'an€ i,nt rodyci ng ﬁ}%al an} m/ a le in a wall of the shell
assenbl ySUTGPENg ke dripaocdarsa vL teRres from wigh Fi@vpé?"fé‘r'ﬁéﬂl@fte'ﬂ%e plurality of
passagespasitibnirigearugrreiar gealanethé pipeliny/ssithat @l dnndlar &l ORIl RedisI Wi ment
ring andthteg%n%iirﬁl i,ne, and between the containnment ring and the shell

assenbl y. %’HBBQJas claimed in claiml1, wherein the first part forns a
| ower papdsitwiirighthe sbednd pastssf emdéhellaRdernbly oh&CHB Gnpa@lat sd2@r N5 an upper part

gLnLIhSr S;.Eo:sljj‘t onﬁ@%ﬁ%ﬁé&/ Bf"% 8ﬁ®e§§alggg 3 Cé)r? {hrfreepqpellirrlle %\lr'ngl Is2?.:ulri'ngvt\/rq‘a(-a Tr"u%!c anE he
second parts together to compress the annular seal and leave an annular space between
the first and second parts and an external surface of the pipeline;
providing a sealing device substantially preventing fluid from escaping from the annular
space, wherein upper and lower sides of the containment ring are provided with an upper
and lower groove, respectively, with the upper and lower annular grooves being connected
to each other by a plurality of passages extending through the containment ring between
the upper and lower grooves; and
introducing sealant by a hole in a wall of the shell assembly, into the upper groove to fill
the lower groove, the plurality of passages and the upper groove to provide sealing
between the containment ring and the pipeline, and between the containment ring and the
shell assembly.

2. A method as claimed in claim 1, wherein the first part forms a lower part of the shell
assembly and the second part forms an upper part of the shell assembly.

3. A method as claimed in claim 1, wherein the annular seal is made of one of a rubber
and a polymer and metal composite.

4. A method as claimed in claim 2, wherein the annular seal is made of one of a rubber
and a polymer and metal composite.



and a polyner and nmetal conposite. 4. A nmethod as clained in claim2,
wherein the annular seal is made of one of a rubber and a polyner and
metal conposite. 2 7 MAY 2004 11 5. A nethod as clainmed in clapm % Ether
conprising introducing grout into the annular space between the |rs and
second parts and the external surface of the pipeline. 6. A nethod as
claimed in claim2, further conprising introducing grout into the annul ar
space the first and second parts and thé external surface of the pipeline.
7. A nethod as clainmed in claim3, further conprising introducing grout
into the annular space between the first and second parts and the external
surface d. Ahethmdod ¢laineddn clAimm,tfndUelamnqir'Bingﬁntrddmcmb @'rcmt ihto fherdrinarar

conpri si into the an tvveentheflrst and
second pa tais:é'g)%@%‘éﬁ tﬁeqﬂt%{eé) ec?ﬁ&f’ﬁ%‘céa%q %F% éhe RPEEhod as
claimed in claim1l1, wherein jacki ng neans are errpl oyed to space the first
part fromt en the,.f t and seca arts een s ured

t oget herr%onﬂtﬁhe%ooa%é %?ﬁgé'" E'B'm?x"H&[S‘ %P"é%“smgdi‘ % 95? B"e Wﬁ‘é‘

j acki ng repans therf«;staamﬂ segond partsgratihetesterndlisufacepshitihe ﬁup@lmet he pipeli ne when
the first and second parts have been secured together on the pipeline. 11.

A nethod as clainmed in claim3, wherein jacking neans are enpl oyed to space
the first Mdarethdd anclbivedpn plain Bdummdmlsfﬁgrlﬁﬁrocﬁlﬁﬂgmlﬂﬂo B drulbave been

secured t t elin as cla in claim4,
wheroi n | g BNl 1nd Rt B peftE snd e Be Rrracs oflES poBitin ¢ he
pi pel ine when the first and second parts have been secured together on the
pi peli N€.8. A method as claimed in claim 4, further comprising introducing grout into the annular

space between the first and second parts and the external surface of the pipeline.

9. A method as claimed in claim 1, wherein jacking means are employed to space the first

part from the pipeline when the first and second parts have been secured together on the
pipeline.

10. A method as claimed in claim 2, wherein jacking means are employed to space the
first part from the pipeline when the first and second parts have been secured together on
the pipeline.

11. A method as claimed in claim 3, wherein jacking means are employed to space the
first part from the pipeline when the first and second parts have been secured together on
the pipeline.

12. A method as claimed in claim 4, wherein jacking means are employed to space the

first part from the pipeline when the first and second parts have been secured together on
the pipeline.

13. A method as claimed in claim 5, wherein jacking means are employed to space the

first part from the pipeline when the first and second parts have been secured together on
the pipeline.



13. A method as clained in claim5, wherein jacking means are enployed to
space the first part fromthe pipeline when the first and second parts
have been secured together on the pipeline. 2 7 MAY 2004 12 2417 A\,%hod
as claimed in claim®6, wherein jacking neans are enpl oyed to pa@é t
first part fromthe pipeline when the first and second parts have been
secured together on the pipeline. 15. A nethod as clainmed in claim7,
wherein jacki ng neans are enployed to space the first part fromthe
pi pel i ne when the first and second parts have been secured together on the
pi peline. 16. A nethod as clained in claima8, wherein jacking neans are
enpl oyed 14 spaowtidieas dlaimgt imasim 6,voweréiR fadkirderhédia A emplohed fd splce ad
second paﬁrtsts k}tafve laneen secur.ed toget heJ on the Ri pel i ne.

part from the pipeline when the first and second parts have been secured together on

the pipeline.

15. A method as claimed in claim 7, wherein jacking means are employed to space the
first part from the pipeline when the first and second parts have been secured together on
the pipeline.

16. A method as claimed in claim 8, wherein jacking means are employed to space the
first part from the pipeline when the first and second parts have been secured together on
the pipeline. |



