, UVe3eFC(T6T39 '~ 0 JAN 2003 1 TEE CONNECTI ON TO A PI PELINE The present
invention relates to tee or branch connections to a pipeline and, nore
particularly, to a nmethod of connecting tee or branch assenblies to

pi pel i nes such as gas or water mains. GB-A-2210134 di scl osef?mwmsti ng
techni que for repairing danmaged steel pipelines uses basically two

hal f-shell s which are secured together to forma shell assenbly which
encircles the pipeline | eaving an annul us between the pipeline and the
shel | assenbly which is filled with grout that bonds the shell assenbly to
the pipeline wall. The epoxy grout thus fills and surrounds the danmaged

regi on and supports the danmeged epitpen e walplzpeAnnebj ect of the present
invention is to provide a nmethod of securing tee or branch connections to
pi pelines. According to the invention, a nethod is provided for securing a

branch assenbly to, a.pipeline, erein_the branch _assenbly comrises a
first pa??efBF%F88§tﬁﬁ&g8%1PHer§?%ée%ft?Hﬁﬂ%fﬁéﬁfﬁgcieHB ée ?gg??rééside

from whi ch iR 1hmanahd,s no@ eephetd cuald 1y, seeoadmpahbdi BEOEPRRALE NGy t he
branch, the nmethod conprising positioning a containnent ring on the

pi pel i ne tfe ehénaaph aedepbiiesdre phrehénpppaldmes &red sumaderdhragns he area
fromwhich the branch is to extend, positioning an annul ar seal on the

pi peline so that the seal is wholly radially within the contai nment ring,

positionidig-a-22170134 discloses an existing technique for repairing
damaged steel pipelines uses basically two half-shells which
are secured together to form a shell assembly which encircles
the pipeline leaving an annulus between the pipeline and the
shell assembly which is filled with grout that bonds the shell
assembly to the pipeline wall. The epoxy grout thus fills and

surrounds the damaged region and supports the damaged pipeline

wall.

An object of the present invention is to provide a method of

securing tee or branch connections to pipelines.

According to the invention, a method is provided for securing
a branch assembly to a pipeline, wherein the branch assembly
comprises a first part for locating on the side of the
pipeline remote from the side from which the branch is to extend,
and a second part incorporating the branch, the method
comprising positioning a containment ring on the pipeline at
the required position on the pipeline and surrounding 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
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"1 0 JAN 2003 2 the second part of the branch assenbly onto the seal,
Positioning the first part of the assenbly on the pipeline and securing the
irst and second parts together so as to conpress the seal and | eave an
annul ar space between the first and second parts and the extgeppaRl 2083 f ace
of the pipeline, providing sealing nmeans for substantially preventing grout
fromescaping fromthe annul ar space, and,introducing into the annul ar
space grout that cures to bond the branch assenbly in position on the
pipeline. It will be appreciated that subsequent to the branch assenbly

beconi ng bepdedstachie phpe! i ke ih'é”OW?aHEﬂcegHESmﬁi‘g berexecutl fua
cutting a coupon out of “the pipeline via access through the branch under
"live" congoli@iendhd hendi Rahigie. pdit Wok! tdleS adfe@pDyedmt efle t RApdie
annul ar seal nust be sufficiently conpressible, and also sufficiently
robust to whdhdeanerong eoal af Dr¥tt Anldhesaddridi pARBE ridgethee RPesasreo
during operation of the pipeline over the working pressures. The grout nay,
for exanpl epmbeesel eched dealn el f béhoai A r angalavr espaces bgiotgest e
acrylics, epoxies and centatious conpounds. It will be appreciated that
each shoul filretseandt edecondat pafyst handpditst i egticamsdr ataurfadriniak t rhend
curing rate which then leads to the different adhesion ~1 0 JAN 2003 3
strengt hs Pépediiher enPrgppidicng i orgealing er areang out Loxt er PubspaoFiadd Ya
different exotherm c reaction which wil| determ ne the volunme change after

i nstal | at i BREVERtJAG FFRSE hE 1O #2EIRENT hEEOPhEhp| BRBURENgEPRFE ep R
grout shoul,d be optimzed to mnimze the internal stress systemwthin the
grout. In oREEPAMSIBGs R hePe POMIgE,PRAGE fFFrOthetGREUtCUESFR ERt
surface oftgipgline and tgﬁﬁgnner surface of the first,and second parts of
the brancht8§sBrBACINAF SFIRIEsHL P IO HIRRIRFHHES: to the assenbly
bei ng nmounted on the pipeline. Conveniently, jacking neans are enployed to
space the first part fromthe pipeline when the first and second parts have
been secur t her i held '@ﬁ&{ JEAS
hydraulica??yhgggr%%eggaf%gggﬂgﬁgﬁg?ﬂ%ﬁ%n%§% |ndp%%ans nﬁggégﬁgrfggegbly
plurality gbchagkgnd r£! LH@DID JEIUNEEd & N kaRGHE UpBScERuLBE difiSbe
part and pressureTapplyi ng neans nounted with respect to the first part and
behi nd theekaektBa TN ey bei BgupbHablhie bEdehehydiil i ke Py eaSHEeess
agai nst the jacking nmenbers to cause the jacking nenbers to be urged
tpmﬁ{ds t hehpbpghi Bhet Brp@H diderd 0 1Sipace ddriift icris paf ttheopipbiine.

pi pel i ne.

It will also be appreciated that the annular seal must be
sufficiently compressible, and also sufficiently robust to
withstand and contain with the containment ring line pressure

during operation of the pipeline over the working pressures.

The grout may, for example, be selected from the following

range:

urethanes, polyesters, acrylics, epoxies and cemtatious
compounds. It will be appreciated that each should be
selected to satisfy the operating temperature, humidity and

curing rate which then leads to the different adhesion



~ 0 JAN 2003 4 Conveniently, the jacking menbers are slidably nounted in
bosses or the like secured or fixed to the first part, in which case the
pr essur e- appl yi ng nmenbers are al so slidably nmounted in the bosses or the

| i ke. When the jacking nenbers are in position spacing the fi@-@ﬂﬁﬁﬁﬁ from
the pipeline, stop neans are fixed in position with respect rst
part to prevent the jacking nenbers noving away fromthe pipeline.

Advant ageously, the pressure-applying nmeans are renovably nmounted with
respect to the first part, and the stop neans are adapted to occupy t he

posi tions @Stqlg)y id1e Ry %e%@p?bﬁpalqg%gi;bﬁ}gme“ th lf%te% %ﬁ’gﬂﬁ ng

renoved. The st neans may De SCrewe Ion In rea

menbers fi Wetﬂélhep{*6%§&e£’a5t dﬁg‘fgﬁﬁhe@é&&hﬁ%ﬁe@; aé%é&éﬂagng%ﬂr W41

menbers are positioned between t pi peli ne an I ng nmenbers
spread the qlrnfichd Oéﬁe\’\hﬁﬂdnbs? bﬁﬁhg@g dRIder $n3t81hatReS. 11 on Fpaging

the first part fromthe pipeline. The™l oad bearing nenbers nay be in the

form ofC en |a%rs?ﬁﬁb§eﬂln@étrétf@od AEiHatg FREDS/SLud1e chidhlgdCesE Ofepéhibhye N gl
may ~~ ~
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

pipeline.

Conveniently, 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.

The jacking means may be hydraulically operated. For
example, the jacking means may comprise a plurality of
jacking members slidably mounted in apertures in the first
part and pressure-applying means mounted with respect to the
first part and behind the jacking members and being urgable
under hydraulic pressure against the jacking members to cause
the jacking members to be urged towards the pipeline to

positions to space the first part from the pipeline.



5 generally correspond to the profile of the pipeline. Alternatively, the

| oad’ bearing nenbers may be secured to the pipeline, in positions so that
they will be engaged or contacted by the jacking menbers. The invention

wi |l now be described, by way of exanple only, with referencq(jﬁA hﬂhs
acconpanyi ng drawi ngs, in which: Figure 1 shows schematically the top and
bottom parts of a branch assenbly to be uged in a nethod according to the
invention; Figure 2 is a schematic plan view of a pipeline on which is

posi tioned a containment ring and an annul ar sealing ring in preparation of

t he pi peli Vethied th (o] oF f éﬁb n S 3+ I S
schemati c sraﬁ?tra Vi gv\f\;%q,'t hgh%i B%lgiél%%ngn o I Cﬁfghgﬁ%pﬁgﬁh& toﬂ#}%gtr:tég ?)JfriJl
the branchpeeseeny diyea heennsasté@dot 0gekbar ton tpesitin@t; Pah@uraft is a
schematic viewin the direction of arrow Ain Figure 3; Figure 5is a
simlar viewto that shown in Figure 4 but of a nodified arrangenent in

whi ch the jacking neans is hydraulically operated; and Figure 6 is a view
simlar to Figure 5 but showi ng stop nmeans occupyi ng the positions

previ ously occupi ed by the pressure-applying neans, as in Figure 5. "1 D
JAN 2003 swhich redse eide tprésgure-appiliydng i sesheva ane aatdoassdmiablyl
conprising a first part 2 formng the upper part of the assenbly and a
second parﬂognﬁ@dﬁhﬂgﬁhﬁahQﬁﬂﬁs[ﬁﬁtthﬁhglbﬁper part and | ower parts of the
assenbly 1 are made of carbon steel and have generally part cylindrical
portions 4 and 5, respectively, which are securabl e together about a

pi peline 6_via flanges 7 and 8 i ch extend IonthudinaII al ong, each side
of the uppy}/’egncp}%v@?c%&f‘gs,m RLH BEeclWhr PPSILAAN FRIG IS Bherfdrst

fl 7 of th .t h t 9_whi ch .intended t I
oo o Bhat " S AR SR e S 4PSE B AR RL FER s RERE I "
bolts 11 Ei d th : S

parts 2 andcIPerBgctRet e FAESS: pRFEhe e rSNRaL chfindid st omErbats 0

includes ap IRQLt %@gﬂ ich extends a short branch pipe 13
term’natingoin?l ngg%%hlar ﬁgﬁééxﬁ%gg%mghich a branch pipeline having an
end flange can be connected in a known fashion (not shown) after the
assenbly 1 is securely bonded to the pipeline 6.

Advantageously, the pressure-applying means are removably

mounted with respect to the first part, and the stop means
are adapted to occupy the positions occupied by the pressure-

applying means when the latter are removed.

The stop means may be screwed into position in threaded

supporting members fixed to the first part.

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 first part 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



By way of illustration of the invention, a nmethod of securing the tee
assenbly 1 to a steel pipeline is described bel ow ~1 0 JAN 2003
Initially, the area of the external surface of the pipeline to which the
branch assenmbly is to be secured is grit blasted (not shown): GadANr20% he

i nner surfaces of the part cylindrical portions 4 and 5 of the upper and

| ower parts of the branch assenbly. A containnent ring 16 made of steel and
shaped so as to conformto the shape of t'he pipeline is positioned on the
pi peline around the area 6a from which the branch pipe 13 of the branch is

to extend. ar de_f or a fo rubher qnr, _po

netal and %éﬂa?égggr f%ﬁ%%ﬁ%%% haﬁéthgﬁéon éﬁﬁﬁ%ﬂ% r?%g ?%Kfs %ﬁé%lﬁﬁgbed
wi thin the LQE ri S SRSt i f of
t he pi pel i%@%ﬁ%gg@gﬁ&r ggl2e) fio'%ﬁle uppé?{%gr@t"{%%é?) t he %{ erlgn% %%get?sgla@??s

llowered onpppéhenseal 147, pdkibidhe e e hid OfcHeRe Rianchpei Penddgb8i Ner
centralised with the area 6a surrounded by the séal and contai nnent ring,

the | ower gafitadted BYVehe RaRkRAOY hickibeds .t he pipeline, and the upper and
| ower parts 2 and 3 of the assenbly are secured together by neans of bolts

11 used in association with the aligned apertures 9 and 10 in the flanges 7
and 8 (see Figures 3 and 4). ~1 0 JAN 20d3 8 Jacking bolts 18 are nounted
in the wall of the lower part _ of the branch assenbly. These jacking bolts
extend through the wall of the | ower part to engage or bear on the surface
of the pi pEi¢ néneentadnc s lde naw reel deseribedoubyi wayobft examslaridnylyo be
| oosened or  tightened against the wall of the pipeline. The jacking bolts
18 are adj¥kstRdreberancet ke shguPscoTPanYing Srawimas i WhishHpr essed to
provide a suitable seal prior to the introduction of epoxy grout.

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

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

Figure 5 is a similar view to that shown in Figure 4 but
of a modified arrangement in which the jacking means is
hydraulically operated; and

Figure 6 is a view similar to Figure 5 but showing stop
means occupying the positions previously occupied by the

pressure-applying means, as in Figure 5.



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
and |ower part's 2 and 3 and the external surface of the pipeline 6. The
annul ar space i s bounded by sealing neans 20, such as suitabl €] BuJAN 2083i ch
is |located between the branch assenbly and the pipeline at the opposite
ends of the assenbly, and by the annular sgal 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 annular
space. An oWkkgl EeNidibL% & OFi guPLesS et Hilre AN A5 Sa | BEERERT Bftialls
provided in the upper part of the assenbly. After the annular space 19
filled withigraipridengr autfissel bawed 1 orevinengnd Hahenghurbend-t her UppRY
and lower parts 2 and 3, and thus the branch assenbly 1, to the pipeline.
~ 0 JAN 2003sSeiibary tdirl as sidund i Sasecar £bymbadgdelde byowde gagut. to the

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. In
Figures 5 and 6 an alternative nethod of jacking is illustrated. The | ower
part 3 is pThei dppen thaxtpandrbewes parwusi off &he sisseailily nouatedmpdekiofg
menbers 24 each carrying enlarged feet 25 which match the profile of the
pi pel i ne angaipenf Gitempagndghave: grrexahly t Rarsucyddadatiaaie pepeirne. 4
Bosses 26 having through bores 27 axe secured to the_|lower part 3. The

t hr ough bor§§d29ﬁ'ar FespecHivedy v WBdehyiFe t Rectrableo tegethay Abewe a

j acki ng nmenbers. 24. draulically operated neans 28 conprjsing c¢cylinde
means 29 ar@lﬁﬁﬁﬁPEdW%nvﬁﬁeﬁiﬁﬁﬁé?23.aE%ﬂPcVBFﬁéeFﬁﬁ%ﬁ% ;QggéﬁﬁﬁF§éélX
cylinder 30_and a pressur.e-a [ means 37._i.n the formof a piston

11 dably moBICEd 9RThe HAyi NG!St THRPRX| ARAcrCWRS aPBERENgnBd v h be
respective bqres.,; he bosses 26. The pistons are al so
slidably nnggggﬁggngtgg'%%rgg%;#gﬁgthe bosses 26. Hydraulic pressure is

applied through Iines 32, 33, 34 to the respective cylinders 30 froma
common main line 35 to a source 36 of hydraulic pressure. On applying

appropri at eThy df ahige P 17E SR Mehd OubPErCyhirRIer hadl HierithStddISy %ﬁiéhuggéd

agai nst the jacking nmenbers 24 to cause the jacking nenbers to be urge
towards andiggenhded ithe SR ivech Sspertures A0JAM 2008 Qahbrls tdieoanaukar
seal 17 is conpressed and a generally annul ar space or gap 19 is fornmed as
descri bed ebsweerpatie edargert f eeturingebudtas 1hodgekeariiqigre®nbeandt hat
spread the | oad applied to the pipeline via the jacking nenbers. After the
grout has beam bej estsskd nthetréehmanghatospeemrE) @l avbopedtiso Zuaed a2
descri bed above, the cylinder neans 29, including the pistons, are renoved
from the bose¥REDErapn sheppiPelidee Figure 6) are inserted into the bosses
and fixed in position therein butting up agai nst the back ends of the

j acki ng nmenbers, thereby occuping the positions previously occupied by the

i , he .| agki. nber, i, f h i peline,,Th
D SLons, L appt sent, the Lagkt to menbers mylng iy, Lo e BigslLoe: e
whi ch di.nal.y int [ h d t.26 T QVi Si f
which are coreaggniptly Loletaally ditsededih, oL 2% The o elon o6

behi A d ; i i
orout benngh gy enlar gednleds! S PRGN SBNIS TN ploLle pckias

enl arged T egiargge SBOH! Sed iRl e B00a dkabBheghdhsof! (dtl Ishoddlf SELRS
37 hold the pipeline in position relative to the shell assenbly. In a

nodi fi cati athd dsStiBM) 1t I8 8Bbaread iReldedn theHeagldigea iarher s may be
repl aced by | oad bearing nenbers ~"1 0 JAN ZO-~i

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

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



11 secured to the pipeline in positions so that they will be engaged or
contacted by the jacking nenbers. Wth the branch assenbly securely bonded
to the pipeline, known "live" procedures can be perfornmed for. gutting out a
coupon from area 6a of the pipeline (not shown) and joining aﬂﬁnﬂﬂt
pi peline (not shown) to the branch utilising the branch pipe 13. Such known
procedures will not be described here. A-rethod according to the invention,
exanpl es of which are described above, enables a branch assenbly to be
bonded to a pipeline without having to enploy welding techniques. This is a
particul ar rad¢anrtiage WS earkhVer Rineeld:nesrde s@y_ﬁwedofeaﬂ%ﬂdﬁibamhere
there are high product flow rates through the pipeline. O her advantages of
using suchta metilked thec Ibithdh N dBeiibly Unaressarsenesd i€ geitchlasceda
t he pi peline and enabling cost savings for installations. ~ 0 JAN 2003 12
CLAI M5 1. Anoet hathdwar) Secasi ngra bthechiaasenblyrtfacespi pe i nehe whpaetp
the branch assenbly conprises a first part for |ocating on the side of the
pi pel i ne r eydtiadnioalt pexdiidmd romndi Shof heher appkri and lomwaendparnns af
second part incorporating the branch, the nmethod conprising positioning a
cont ai nnenthei pyaseht pessrgdiy ne at the required position on the pipeline
and surrounding the area fromwhich the branch is to extend, positioning an
annul ar seal on the pipeline so that the seal is wholly radially within the
cont ai nment riqg, ositioning the second part of thedﬁragch ssenbly onto
nSpfRe

the seal, PposF? BReRhe HiMEt 1pamady Phe SLEhHAR i pP | &% BRd

i the f.irst d d ts t th .t h d
Teave an ANRAERFTS FathE: GHITPS hetr (G BHEPLLROnd A TEL Ghone e Bk BPRal
surface of pﬁgglghgela'r%%ndor&‘{é d%x“é]a Sﬁ;" £28m "ﬁﬁi‘éhf f e SR Itpa.%idél 13 of
preventi ngtgrout Trom escaping 1rom the annul ar _space, —and 1 ntroductng i nto

t he annul agp,sp 0 Ate G, to bond the branch assenbly in position
on the pipeP?ng?s?ghAH%e%Ebgaaer'ained inclaiml, wherein the first part

forms the |ower part of the assenbly and the second part fornms the upper
part of the assenbly. ~1 0 .1AN 2003 13 3. A nethod as clained in claim1l

or 2, wherghnahf@lamgedll SeAlmdde NBsle Skampbhessrorubbez R WaIynde akdal
conposite. 4 . A nethod as clainmed in any of the preceding clains, wherein

t he grout metah) etidedi ngpebberanhtibihespacharettieencbheainmehtand secoad
parts and the external surface of the pipeline.
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
containment ring, the lower part 3 is moved into position on
the pipeline, and the upper and lower parts 2 and 3 of the
assembly are secured together by means of bolts 11 used in

agsociation with the aligned apertures 9 and 10 in the

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



5. Anethod as clained in any of the preceding clains, wherein jacking
nmeans are enployed to space the first part fromthe pipeline when the first
‘and second parts have been secured together on the pipeline. 6. A nethod as
clained in claim5, in which the jacking neans is hydraul i ch0IJAN 8N at ed.

7. A nethod as clainmed in claim®6, in which the jacking neans conprises a
plurality of jacking nenbers slidably nnug:ed in apertures in the first
part and pressure applying neans nounted With respect to the first part and
behi nd the jacking nenbers and bei ng urgabl e under hydraulic pressure

agai nst th%&cﬁ&ﬁg{‘%%é‘fégpe{&é?ecﬁ\%%t%ﬁe i -@%gffbgfs%:hgrggv}é&g%rt :

towards the pip positrons to space the first par om t he

pipeline. orjehl JPLROt 3eddmBiyA ”e'['ﬂ%js_é‘s%ﬁél@ii??dbbﬂ!tg aikiehl Ithihgh

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

fixed to thed iwfll paft thand dwesd LSS Ut 8aRRMIGRY STERESS A€ thles Gt f4ed! y
mounted in the bosses or the like. 9 . Anmethod as clained in claim7 or 8
, i n whi ch ofhethd eipaTinege peahdr saw dd ryased i frospahengutbddel i fiee t
fromthe pipeline, stop neans are fixed in position with respect to the
first part assemodyerntotbe lackengdnerberisghtmnend) ag@inst obhehwapilpefi nehe
10. A nethod as clainmed in claim7, 8 or 9, in which the pressure-applying
means are pépeddne. nolFhed adking copkts 18 ahme adjustpdr 80 &hatt Wdisst op
means are adapted to occupy the positions occupied by the pressure-applying
means mhenamW@lﬁétt@ﬁaérelgenb$edﬁuiﬁlCﬁ@ﬁﬁlMOdC@BP€¢§?ﬁéd Fo REPVEd®, 3n
whi ch the stqp neans are screwed into position in threaded supporting
menbers fi f¥dtEPlenSF3Y REIRK (£o 1Bhe A RETREHCEIOR| SEBROMY FHPUS- clains 7
to 11, in which one or nore | oad bearing nenbers are positioned between the
pi peline and the jacking nenbers to spread the applied | oad when the

jacking mephers ALe LRPORlddRlFPIC Y Lhe JI4 i R baf 'H t BEpRYREL, "
generally cylindrical or annular space or gap 19 is left or

defined between the upper and lower parts 2 and 3 and the

external surface of the pipeline 6.

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

the annular seal 17.

The grout is then injected into the annular space 19 via
injection opening 21, located towards the bottom of the lower
part of the assembly, to £ill 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.



1 0 JAN 2003 15 13. A nethod as claimed in claim 12, in which the | oad

beari ng nenbers are in the formof enlarged feet on the jacking nenbers.
14. A nethod as'clained in claim13,

in which the surfaces of th&@eet
generally correspond to the profile of the pipeline. 15. AP gAY s
clainmed in claim 12,

in which the | oad bearing nenbers are secured to the
pi peline in positions so that they wll

be engaged or contacted by the
j acking menbers. . A AY. AY . A AH. AFNE . AP Al . AFR A _.AFl ?.A . A3
. A39. A#/ MM #STXZhja RBh i | X z

sni d_Z] ca] ca] ca] ca] ca] ca] ca] ca] cal cal.c C cajtea] th¢cal c
;?Cai ca] 13‘6!}1]éﬁ] Laielza]a}sa]elg@qllya] 155] ]C'a(ﬁz]%xrélf] sahaakcaly ReheRageahta]tcy] z ]
pipeline, the jacking bolts 18 can be, optionally, loosene
off to ensure load is fairly ox more evenly distributed on

the pipeline by the grout.

in Figures 5 and 6 an alternative method of jacking is
illustrated. The lower part 3 is provided with apertures 23
in which are glidably mounted jacking members 24 each
carrying enlarged feet 25 which match the profile of the
pipeline and are for engaging or contacting the surface oz
the pipeline. Bosses 26 having through bores 27 are Sécure
to the lower part 3. The through bores 27 are for slidably
receiving the free, outer ends of the jacking members 24.
Hydraulically operated means 28 comprising cylinder means 29
are mounted on the bosses 26. Each cylinder means 2-9
comprises a cylinder 30 and a pressure-applying mea'ns 31 in
the form of a piston is slidably mounted in the cylinder 30.
The cylinders 30 are aligned with respective ones o‘f the
bores 27 of the bosses 26. The pistons are also slldab]..y
mounted in the bores 27 of the bosses 26. Hydraulic
pressure is applied through 1lines 32, 33, 34 to the
respective cylinders 30 from a common main line 35'3 to a
source 36 of hydraulic pressure. On applying appropriate

hydraulic pressure to the cylinders 30 the pistons | 3 ka.,ro:a
urged against the jacking members 24 to cause the jacking

i i i 6 such
members to be urged towards and against the pipeline
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spread the load applied to the pipeline via the jacking

members.

After the grout has been injected into the annular space 1§
and allowed to cure, as described above, the cylinder means
29, including the pistons, are removed from the bosses 26 and
stops 37 (see Figure 6) are inserted into the bosses and
fixed in position therein butting up against the back ends of
the Jjacking members, thereby occuping the ©positions
previously occupied by the pistons, to prevent the jacking
members moving away from the pipeline. The stops 37 may be
externally threaded as at 37a and screwed into bosses 26
which are correspondingly internally threaded as at 26a. The
provision of the fixed stops 37 removes reliance on the
continued integrity of the cured grout behind the enlarged
feet to prevent unwanted movement of the jacking members 24
away from the pipeline. Thus, if the cured grout behind the
enlarged feet 25 should deteriorate and disintegrate or
"fail", the stops 37 hold the pipeline in position relative

to the shell assembly.

In a modification (not shown) the enlarged feet on the

jacking members may be replaced by load bearing members
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secured to the pipeline in positions so that they will be

engaged or contacted by the jacking members.

With the branch assembly securely bonded to the pipeline,
known "live" procedures can be performed for cutting out a
coupon from area 6a of the pipeline (not shown) and joining a
branch pipeline (not shown) to the branch utilising the

branch pipe 13. Such known procedures will not be described

here.

A method according to the invention, examples of which are
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" ©pipelines are
involved, especially where there are high product flow rates
through the pipeline. Other advantages of using such a
method include minimising unnecessary pressure reduction in

the pipeline and enabling cost savings for installations.
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1. A method for securing a branch assembly to a pipeline,
wherein the branch assembly comprises a first part for
locating on the side of the pipeline remote from the
side from which the branch is to extend, and a second
part incorporating the branch, the method comprising
positioning a containment ring on the pipeline at the
required position on the pipeline and surrounding 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 branch assembly onto the seal,
positioning the first part of the assembly on the pipe
line 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 grout from escaping from the
annular space, and introducing into the annular space
grout that cures to bond the branch assembly in position

on the pipeline.

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

forms the upper part of the assembly.
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3. A method as claimed in claim 1 or 2, wherein the annular

seal is made of rubber or of a polymer and metal composite.

4. A method as claimed in any of the preceding claims, wherein
the grout is injected into the annular space between the

first and second parts and the external surface of the

pipeline.

5. A method as claimed in any of the preceding claims, 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.

6. A method as claimed in claim 5, in which the jacking means

is hydraulically operated.

7. A method as claimed in claim 6, in which the jacking means
comprises a plurality of jacking members slidably mounted
in apertures in the first part and pressure applying means
mounted with respect to the first part and behind the
jacking members and being urgable under hydraulic pressure
against the jacking members to cause the jacking members
to be urged towards the pipeline to positions to space the

first part from the pipeline.
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&JlO3#1O%m§()-LA method as claimed in claim 7, in which the jackinc
members are slidably mounted in bosses oxr the 1like
secured or fixed to the first part, and the pressure-
applying members are also slidably mounted in the bosses

or the like.

9. A method as claimed in claim 7 or 8, in which when the
jacking members are in position spacing the first part
from the pipeline, stop means are fixed in position with
respect to the first part to prevent the jacking members

moving away from the pipeline.

10. A method as claimed in claim 7, 8 or 9, in which the
pressure-applying means are removably mounted with
respect to the first part, and the stop means are
adapted to occupy the positions occupied by the

pressure-applying means when the latter are removed.

11. A method as claimed in claim 10, in which the stop means
are screwed into position in threaded supporting members

fixed to the first part.

12. A method as claimed in any of claims 7 to 11, in which
one or more load bearing members are positioned between
the pipeline and the 3jacking members to spread the
applied load when the jacking members are in position

spacing the first part from the pipeline.
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13. A method as claimed in claim 12, in which the load bearing

members are in the form of enlarged feet on the jacking

members.

14. A method as claimed in claim 13, in which the surfaces of

the feet generally correspond to the profile of the

pipeline.

15. A method as claimed in claim 12, 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.



