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The present invention relates to tee or branch connections to a pipeline
and, nore paobiemsiearly, to a nethod of connecting tee or roTambozssenbl i es
to pipelines such as gas or water nmins. An existing technique for

repai ring damaged steel gapeldthgecesedn basi CRl | yrhuwrnial f-shells which are
secured together to forma shell assenbly which encircles the pipeline

| eavi ng an annul us between the pipeline and the shell assenbly which is
filled wwth grout that bonds the shell assenbly to the pipeline wall. The
epoxy grout . thus fills, and surrounds the damaged.regi on and supports the
Gammged o BBFI RESRRET STRPOGRPBEe b e e R BEorE FROURE! SPHSCHSREr 601 do a
met hod of gequl.j e r QNS L O- pj i LA, to the
Mventi on, 2 aBERent [ A o et T g 5 B hac aecertl 6 g

pi pel i ne, waer ern trhachr asebnbisesbty popplises aufhrag past okOfvalegati ng
on the side of the pipeline renote fromthe side fromwhich the branch is
t o extend) mahdsa second part incorporating the branch, the method
conprising positioning a containnent ring on the pipeline at the required
position on the pipeline and surrounding the area fromwhich the branch is

wnol 1y raorl B EEET e RnBN ol hee b e R Mg ie§ 7000

whol Iy radial Iy ar nnment~ ring,” pos oni ng

PCT/ GB0010g8488 bthgi S£rondwRAHa16- shBe18r ARELN asse bl o ¥d @ dgRenagato

positioning the first part of the assenbly on the pipeline and securing the
first and $etondl gieells assgebher whiclhhseno redepr ebs pheekioad laadihgase an

annul ar space between the first and second parts and the external surface
of the pi paPnwkus PRt IeHiPsdintaABaf Bre sttt amtssamdy) vpibieht tfg grout
from escaping, from.t he annul ar_. space nd_introduci ng_into,the anpyl ar
space grou%lgﬁ%% (‘:"'l}trtg‘s ?Bo%on(fhtahe }Bdr’rédr?]lschtg ses'c'lrr%‘if?/i i %Sﬁgglg)%’(oﬁcoong#ﬁe

pi pel ine. bipydide RR1anPreg¢hat 8fokPajraitbTRULERi110 dME Rirdeohagserabl y
becom ng bonded to the pipeline, a khown procedure can be executed for

cutting a dewpged atdgiehn bhd puppdrte then dacaged phpeligie twadlbranch under
"l'tve" conditions of the pipeline. It will also be appreciated that the
annul ar seal nust be sufficiently conpressible, and also sufficiently

robust to withstand and contain with the containnment ring |ine gres ure

during opefBtPRIET Thdisi PESERE 0By SThtPThotki TRy Bir¥dshr asmehed grbut may,
for exanpl gecxpleirggelt% t%QH%EQHEEh@oﬁ:?éét%‘@g'égtfaaﬁlaﬁ]r%eeé.hanes’ pol yesters,
and ce S. Tt

acrylics, epoxie at1 ous compoun e appreci ated that
each should be selected to satisfy the operating tenperature, humdity and
curing rate which then leads to the different adhesion
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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WO 01/ 07820 3 PCT/ GB00/ 02705 strengths for different applications.

Different grout material provides a different exotherm c reaction which

w || deterggigeiddg vol ume change after installation. |t yeklpad&sosbe
understood that the volume change of epoxy grout should be optimzed to
mnimze the internal stress systemw thin 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 assenbly may be
dressed up or grit blasted prior to the assenbly being nmounted on the

pi peline. GopvenieBhhY phACKiJH FTRANSHAIRIEMRIQKRE1L0 SPace de GREst part
fromthe pipeline when %he first and second parts have been secured

t oget her orpddia ipiniek nthe Thiergtagdntg gfeatise naysdsbhy doaukhealplipedpae at ed.
For exanple, the jacking nmeans may conprise a plurality of jacking nenbers
slidably noand ege¢wirinser the efirat t ARAf Sesprfarerafnd bYooesderesapmsi Bg neans

mounted with respect to the first part and behind the jacking nenbers and
bei ng ur gabT¥REFFS HRir 86REc aﬁﬁdeslgecﬁvee adai ﬁé‘f‘“ﬁﬁﬁ i< (?Jlﬁengb?fg’fﬁ)eé'f stg‘% cause
t he jackin e to g | i t L1 ons space
the first gfalrgtggr%?ndt hs’eé%dp?ra P%EEQW\R%S o%%?%i%gfn%?ﬁ/ b 0t the
Conveni ent | yipdin@id, ackpReviBIMer S sz isgi dahbynsOunid i Bubegsasigllyhe

| i ke secured or fixed to the first part, in which case the

pr essur e- apptepeng imgmigersitarfercal seecsipidgbl fromowtiedanmuldre gpsces andt he

| i ke. When the jacking nenbers are in position spacing the first part from
the pi pel i NELXAHE iRgaddtar EDei RBHULAY pBBREF 0BT AN E hERRS pELETeS ot P hEOR r st
part to prevent t hehj acki ng menber s .rtz_q\éinngnat\:/\gé/ fror‘rl].t he pi peli ne.

n
Advant ageousls PR pPESEITEY apIRI A “TRans are Fenovably nounted with

respect to the first part, and the stop neans are adapted to occupy the
positions occupi ed by the pressureapplying neans when the |latter are
renoved. It will be appreciated that subsequent to the branch assembly

becoming bonded to 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 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



The stop neans may be screwed into position in threaded supporting nenbers
fixed to the first part. Conveniently, one or nore |oad bearing nenbers are
positioned Beoueeszot he pi peline and the jacking nenbers tecwpBeard7ashe
applied | oad when the jacking nenbers are in position spacing the first
part fromthe pipeline. The | oad bearing nenbers may be in the form of

enl arged feet on the jacking nenbers, thg surfaces of which feet may WO
01107820 5 PCT1GB00/ 02705 generally Correspond to the profile of the

pi peline. Alternatively, the |oad bearing nenbers nmay be secured to the

pi peline, i mspesicthensfen tdidtferbay vapplimtdogaged or Didfezehed dmouthe
jacking nenbers. The invention will now be described, by way of exanple
only, wth MetErdidePravifes ot cohbirrany rotiergdc Fﬁaﬁ?\%+%‘h:"¢4%r"@lll shows
schematical ly the.top and bottom parts of _a branch assenbly to_be used in a
met hod accor%tr?ﬁmtlget ﬁ%e' Vogrﬁrqeon&?ﬂggeur%f?ri R eaﬁ_réﬁnc pl arﬁvi“é@ f a

1 nv

pi peline on WaiChyd SuRASLEE QNEdr Aa ORI NIBNImd | Ak, 3R apuhary l'ing
ring in preparation of the pipeline receiving the top part of the branch
assenbl y; Fisgidfi@d3 HeS dbtSielierd! itd> shileimbizew tHe t hetqumRal i dtereds Wirsded he
top and bottom parts of the branch asssenbly have been secured together in
posi tion; Fiwjthdndthe grewthematic view in the direction of arrow A in
Figure 3; Figure 5is asimlar viewto that shown in Figure 4 but of a
nodi fied arrangenment in which the jacking neans is hydraulically operated;

and Figure Gnl Soied) @ SLAAL Lfdd Ol €2 55808 ROQWeRD S5AP JIBRRS Qg&UPYI NG
t he positions previously occupi ed y the p?essure- applying rméans, as in
Figure 5. eWPeQhh0?82@Face 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

pPipeline.

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 Jjacking means may be hydraulically operated. For
example, the 3jacking 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.



6 rcT/cBOO 02?0s Wth reference to Figure 1, there is shown a branch
assenbly 1 conprising a first part 2 formng the upper part of the assenbly
and a secowbmar$203 form ng the | ower part. The upper pardcTasBdohrreer parts
of the assenbly 1 are made of carbon steel and have general ly part
cylindrical portions 4 and 5, respectively, which are securabl e together
about a pipeline 6 via flanges 7 and 8 which extend | ongitudinally along
each side of the upper and | ower 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 wth Gperdnirres 140 ithd hgatkonygeseBbefst larel ovkidgidvt Bowocddatin
securing bolts 11 (see Figures 3 and 4? can be passed therethrough to
secure the RRFPgFALs theghikgosetiahar Si*eHetpi pei HerstTmatippan
cylindrical portion 4 includes an apertured section 12 from which extends a
short branch pipe 13 termnating in an annular flange 14 to which a branch
pi pel i ne having an end flange can be connected in a known fashion (not
shown) after the assenbly 1 is securely bonded to the pipeline 6. By way of
i |l ustrati othindh tb£sd nYRat peessareeigild, idfg seetsd g dhe bEeocassedbbyyl to a
steel pipeline is described bel ow WO 01107820 7 pc~r/cBOO 02~0s
Initially, mdwntgdednothehboeseroraltheudfikee of the pipeline to which the
branch assenbly is to be secured is grit blasted (not shown), as are the
i nner surfaces of the partcylindrical portions 4 and 5 of the upper and
| ower part t br S cont aj [ of..steel and
shaped so Z‘gfgtno E(}genf ?%%ﬁtﬁ%@%%pe%ﬁ %ebglg%g{'?é]e%g%&% i |%n£ar%% t he
pi peline argund shlg aheapfge I 1:00m WiighmehasbaaachipiPanlPrfitiBg hLanch is
to extend. An annul ar seal 17 nmade for exanple of rubber or polyner and
met al and ofesgreeat erot hhekneisstt heart heocgntexiennenthe | Hgeking smetparpl aced
within the containment ring so as substantially to conformto the shape of
t he pi pel i MOWBNGs@¥ay; §upR e PAReldFSer part 2 of the branch assenbly is
| owered onto the seal 17, with the bore 13a of the branch pipe 13 being
centralised wth the area 6a surrounded by the seal and contai nment ring,
the | ower Qﬁfdan%a'g%oﬁgifd ItHed PRehbhPE- HpiNieiPl Rehhde 2, and LRS APPEr and
| ower parts 2 and 3 of the assenbly are secured together by neans of bolts
11 used i n ressneidatwiam Wwddpelche tal itgredf apar tpares, QmhdcHd stop heedhanges 7
and 8 (see Figures 3 and 4). WO 01107820 8

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 locad bearing members may be in the form of enlarged feet

on the jacking members, the surfaces of which feet may



PCTI GHOO 02705 Jacking bolts 18 are mounted in the wall of the |lower part 3
of the branch assenbly. These jacking bolts extend through the wall of the
| ower part twvooeogage or bear on the surface of the pipelirer/épooaemscan be
turned fromthe outside of the assenbly to be | oosened or tightened against
the wall of the pipeline. The jacking bolts 18 are adjusted so that the
annul ar seal 17 is sufficiently conpressged to provide a suitable seal prior
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 |eft
or defined lpeheesehlyhecappesprendl |towerthpar tsrdXided dfand-hdhe eixpesime .
surface of the pipeline 6. The annul ar space is bounded by sealing neans
20, such asPdGPERBFAVRLY t \CRMiloRd bepbiad dteMRatRe8AYt R BRAMEH d<3&MS1 y and
t he pipeline.at.the opposite.gndg of thgg ss%nbgy,wffp tgg ann | ar_ seal
17. The gr oRtPF& PRen ithj BEPEHTHT 0 Sthe " BRhulAF Ysplite 19%i &7 PA7EEt i%%n
openi ng 21,cbggggggdt5ywqﬂg;{gy%ig?tﬁgﬁﬁggsyhe | ower part of the assenbly,
to fill the annul ar space. &n outlet opening 22 for expressed air and
excess injected grout is provided in the upper part of the assenbly. After
the annul ar space 19 is filled with grout, the grout is allowed to cure and
t hereby bond the upper and |lower parts 2 and 3, and thus the branch
assenbly 1, to the pipeline WD _01/07820Q. 9 PCT/ GB00/ 02705 en the
assenbl y isT%C&Pxﬁgtg%d‘é{i“byn%éegﬂ&&FrfLBe?he’%i‘ﬁ%Y i e, S¥HP4% 8y bol ts

18 can be, [Wo] e LS ifdy..or nore evenly
di stri but ed%guﬁht Egk%)%(%)%%?ogczo &?‘gt %éga‘%‘g%‘?ﬁ%%agﬁggé SLZn%ll‘%dgn alternative
nmet hod of jacking is illustrated. The lower part 3 is provided with
apertures 23 in which are slidably nmounted jacking nmenbers 24 each carrying
enl arged feet 25Fhpurd hegloivst lsghpmatidal lof thiee tpppahd neottwin ragtisort
engagi ng or contacting the_surface of the pipeline. Bosses 26 havin%

t hrough bor 8s EXprghe assefPdy 6 tife Yffkrihart "StheRe 2FRPEAYRS bbPesPe7 are
for slidablﬁnggggiging the free) outer ends of the jacking nenbers 24.
Hydraul i cal I'y opera?éd means 28 conprising cylinder neans 29 are nounted on
the bosses 26. Eagh,f£yli nder, meaBaaL9: GO haew 8£C¥! pIelerim0 ndndch
pressure-applying heans 31 in the formof a piston is slidably nmounted in

t he cyl i ndeis3fBosTbeowyd i ndesrs-30mane alihgnandwah hanmslpactdesd iagesiaf t he
bores 27 of the bosses 26. The pistons are also slidably nounted in the
bores 27 of ipherepasesigs. ofydimipelpresseeelvingjdle d¢m PASGgREI Fhes 32,
33, 34 to the_respective cylinders 30 froma common nain line 35 to a
source 36 of*AG aﬁ???@é%y

gssure. On applying appropriate hydraulic pressure

to the cylindersg3l,the;piist nsshik W 8EA0RI NS tof NEnd apkLEY: HEMRRN S 24
to cause the jackinhg nenbers to be urged towards and agai nst the pipeline 6

such WO 04h@#820hd 0t BETAGBOBLORGM Spded diheclanmyaalchs ealsskhbly Bawpr essed
and a generally
been secured together in pogition;

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 1is
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.



annul ar space or gap 19 is forned as described earlier. The enl arged feet
25 serve as |l oad bearing nenbers that spread the | oad applied to the

pi pel i ne viwobihesjoacki ng nenbers. After the grout has beercicpoeotms i nto

t he annul ar space 19 and allowed to cure, as described above, the cylinder
means 29, including the pistons, are renoved fromthe bosses 26 and stops
37 (see Figure 6) are inserted into the hosses and fixed in position
therein butting up against the back ends of the jacking nenbers) thereby
occupi ng the positions previously occupied by the pistons) to prevent the

j acki ng menmbERS: FeeRgnavayof Fogutdel pi pididals ERwil @QpHrAAcKBYsBembly
externally threaded as at 37a and screwed into bosses 26 which are

cor r espondi gl senmrtisrime | fhretdearas 2attozaang Thhaepruppesi aprsf ethetli¢ xed
stops 37 renoves_reliance on the continyed integrity of the cured grout

behi nd the GRSSFGAY PBEL 31 B° TR, GRE SurMERE BAPHOVRTERA SR BERS | acki ng
menbers 24 away fromthe pipeline. Thus, if the cured grout behind the

enl arged feet 25 should deteriorate and disintegrate or "fail", the stops
37 hol d the mHePRIgpae bArPOshl | DOwée! FHitee 310 tiRe aghehblfsseabt Ynadd &

nodi fication (not shown) the enlarged feet on the jacking nenbers may be
repl aced by dagddnbeareleig amgntheve gei@r@lle7830t 1EyPCIALBO0] ORdO5ieecw ed to
the pipeline in positions so that they will be engaged or contacted by the
j acki ng mens@ds. 5 W FRSPREt brekoh ‘a%%@?rbﬁyeséﬁwé‘?glﬁoﬁ@setbért Bdoyitped i ne,
known "Iive",gkﬁcedures canﬁﬁ§ erfornme éorhcu ting 0 tla COUﬁgn fyom area
6a of the pFPESHABS( otV how G fo?ﬂ ng ¥°6Fan&H 6F§e|PH816 7% ) to
the branch uhidhigSidig-f he; BE aReh pideudder SUGR kRQue procedur gs woll got be
descri bed here. "A nmethod according to the invention, exanples of which are
descri bed akaearignabkesim higneh assenbly to be bonded to a pipeline

w t hout having to enploy welding techniques. This is a particul ar advant age

where "live" pipelines are involved, especially where there are high
product flow rates through _the pipeline. thﬁévgdvanta es of usjng such a
e

met hod i ncl &€ HAPAPSI Agehinhie eWREy Ridssu GBEFFBRST n” t W PT (RHS ne
and enabl'nQn%%ﬁEeaa¥5ng§igRrwkgﬁt§£L9{ﬁ8g§'10 ¥¥)£Hé(¥¥§§ges 8 of the

lower part 3 so that securing bolts 11 (see Figures 3 and 4)
can be passed therethrough to secure the two parts 2 and 32

together on the pipeline.

The upper cylindrical portion 4 includes an apertured section
12 from which extends a short branch pipe 13 terminating in
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 securely bonded 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.



12 CLAI M5 PCTI GB0O0/ 02705 1. A method for securing a branch assenbly to a
pi pel i ne, wherein the branch assenbly conprises a first part for |ocating
on the si deWBMIHM pi peline rempte fromthe side from whiXFGR¥BPanch is
to extend, and a second part incorporating the branch, the nethod
conprising positioning a containnent ring on the pipeline at the required
position on the pipeline and surroundi ngzrthe area fromwhich the branch is
to extend, positioning an annular seal on the pipeline so that the seal is

whol Iy radially within the contai nment ring, positionin% t he second part of
the branch 38d8aBLyYontlet A eaf | tRRsEXIOMAy THEFT S FHra Riralise

assenbl y on the,pipe.flne.and seeurknd 1hed if st and gecond: nards Laget her
SO0 as to compress the seal and F&aVe an annul ar space bet ween the first and
second partsg,apd LRs.ex!erfal sWfage ofishbe phpetinss roVidid pseali ng
means for substantially preventing grout from escaping fromthe annul ar
space) and icRiEpdUEEAD po¥tddnze 4amndl ar cEpane gppet dndtlswgrepar@sbedid t he
branch assenbly in position on the pipeline. 2. A nmethod as clained in
claim1, whé&hei hrahehfassambdart forns the | ower part of the assenbly and
the second part forns the upper part of the assenbly. WO 01/07820 13

PCT/ GB00/ 02705 3. A nethod as clainmed in claim1 or 2, wherein the annul ar
seal is made o r.or qf I d I ' od as
clainmed in g‘nygoo’{t%q%geggecrg&gﬁgpégl >aﬂlggrré %\%he%eﬁl t%gggggh S?s%onf%%‘ta;e:g into
the annul ar cspagembebwesr tddel st amsl pesonthais spasdeidigedxber nak
surface of the pipeline. 5. A nethod as clained in any of the preceding

cl ai ns, whepépaljiasekargumbahe areachpl fyed vhichpade thranchr gtipgalB PEom t he
pi peline when the first and second parts have been secured together on the
pi pel i ne. 6tha ReemeRl s t@ &%RBBin claim 6, in which the jacking neans is
hydraul ically operated. 7. A nmethod as clainmed in claim6, in which the

j acki ng means conprises a plurality of jacking nenbers slidably nounted in
apertures i nt BenfiLStahar b ARddRr ¢83ULRARPLY | H8 RBAS BWRAYmakt hngespect
to the first part and behind the jacking nenbers and bei ng urgabl e under
hydraul i c pmessur enagaf ngteiter | Bitikdkige s s the canseaihhenyaekhggiraenbers
to be urged towards the pipeline to positions to space the first part from

t he pipeliné$ then placed within the containment ring so as
substantially to conform to the shape of the pipeline 6 (see

FPigure 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

association with the aligned apertures 9 and 10 in the

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



WO 01107820 14 PCT/ GB00/ 02705 8. A nethod as claimed in claim?7, in which
the jacking nmenbers are slidably nmounted in bosses or the |ike secured or
fixed to tReobigrede Part, and the pressureapplying nenber $cafdhogbes S! i dably
mounted in the bosses or the like. 9. A nethod as clained in claim7 or 8,
in which when the jacking nmenbers are in position spacing the first part
fromthe pipeline, stop neans are fixed in position with respect to the
first part to prevent the jacking menber% novi ng away fromthe pipeline.

0. A nmethod as clainmed in claim7, 8 or 9, in which the pressure-applying
nmeans are I gqey. Yol tigd et hol@8B&CEint Ond hpafi st dirr iowdRdphbe stop
nmeans are adapted to occupy the positions occupied by the pressure-applying
nmeans when thethatbrancr eagsamiigd. 1TheAenpghbbin@sbalta nedtend chaoomghO, in
whi ch the stop neans are screwed into position in threaded supporting
menbers fixedetvatheofi e pawer Haxrt Aqmanssdearclbgrredni fhanygustackai ms 7

_L?p%!li e ant (TS | BRI are Fo0spPoRITrG St 1l A MReR T FEe
U0 01107800° 15 B /Gbel orrsaneS18F Riahiied el s latiae B I

whi ch the |pasebaasi ng THeNBaERiAG oIt d he heemiajustéargedHagetnen the
j acking menbers. 14. A nethod as clainmed in claim 13, in which the surfaces

of the feetagapbrmal bpatorrespendseifidienylef i tempfesded ptpelpmyide a

suitable seal prior to the introduction of epoxy grout.

Once the tee assembly 1 is in position on the pipeline, a
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 the 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 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 ig 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.



15. A method as clained in claim1l2, in which the | oad bearing nenbers are
secured to the pipeline in positions so that they will be engaged or

cont act ed bwotolversgeacki ng nenbers. |s. A nmethod as cl ai redremcedoaris 1 and
substantially as herei nbefore described with reference to Figures 1 to 4,
or Figures 1 to 4 as nodified by Figures 5 and 6, of the acconpanying

drawi ngs. .A 9Y.As . A& . ALE . A&Y . AhL . AgAs. A& A{~ . A& A9, . A& . A92

JAa: ALXZiE T QAlg s u
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a] cRa] ca] cajwierc attiea] aakheia]l g alibc ddonzedi’ inded by the grout to the
P3nmy{V=qr ~xsni d Z] ] ca] ca] ca] ca] ca] cal] ca] cal] ca] ca] ca] ca] ca] ca]ca] ca] ca] ca]
ca] ca] ca] cajri¥ledabeecalbealpek]ing] alka] é8] €an- pepTOPtionally, loosened
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pipeline and are for engaging or contacting the surface of
the pipeline. Bosses 26 having through bores 27 are secured
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 29
comprises a cylinder 30 and a pressure-applying means 31 in
the form of a piston is slidably mounted in the cylinder 30.
The cylinders 30 are aligned with respective ones of the
bores 27 of the bosses 26. The pistons are also slidably
mounted in the bores 27 of the bosses 26. Hydraulic
pressure 1is applied through lines 32, 33, 34 to the
respective cylinders 30 from a common main line 35 to a
source 36 of hydraulic pressure. On applying appropriate

hydraulic pressure to the cylinders 30 the pistons 3 are
urged against the jacking members 24 to cause the jacking

members to be urged towards and against the pipeline 6 such
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that the annular seal 17 1is compressed and a generally

annular space or gap 19 is formed as described earlier.

The enlarged feet 25 serve as load bearing members that
spread the load applied to the pipeline via the jacking

members.

After the grout has been injected into the annular space 19
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 jacking 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

z
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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 methed 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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CLAIMS

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 geal,
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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seal 1s made of rubber or of a polymer and metal

composite.

A method as claimed in any of the preceding claims,
wherein the grout is injected into the annular space
between the first and sgecond parts and the external

surface of the pipeline.

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.

A method as claimed in claim 6, in which the jacking

means 1is hydraulically operated.

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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8. A method as claimed in claim 7, in which the jacking
members are slidably mounted in bosses or the like
secured or fixed to the first part, and the pressure-
applying members are also slidably mounted in the bossges

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 2, 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
orie 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.
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13. A method as claimed in c¢laim 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 1load
bearing members are secured to the pipeline in positions
so that they will be engaged or contacted by the jacking

members.

16. A method as claimed in claim 1 and substantially as
hereinbefore described with reference to Figures 1 to 4,
or Figures 1 to 4 as modified by Figures 5 and 6, of the

accompanying drawings.



