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PROTECTI ON OF PI PELI NE JO NT CONNECTI ONS This invention relates to pipeline
jaint prot egld'%#re specifically, the invention provi des acithaisofthessc—an

C -

apparatus f ting exposed pipe joints on weight coated pipelines

used in offshore applications. 5 t1- has been a common practice in
the of fshore pipeline industry to use wei ght coated pipe for pipelines
which were to be | ocatlgyPRCTIONTOF FIPEEINE JOINT CONNEGRIONSsur f aces. The

weight coats traditionally used have been nade of dense nmterials, )
frequent |y conc Thissinventjznirekites éopipeline joisti proteationk Meraspecificallyi theunyantionce
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full |engt®® or a short distance, usually about one foot

from t he end of xﬁpﬁﬁ bREPE CHREhoP Prachioe i e BEfhorerpipélincrindas®y to aleiweight
wi t hout the wei g coat to facilitate welding sections of the weight coated
pi pe t oget keatelpipEker pipelies whipk weneto hélocated orseceandinors br pthee underavateren

pl aced on a barge and wel ded sequential.ly ont recedi ng, segtions formi,ng a
pi pel i ne esurfaetsaglhe syeighiccqats (5'@31 l)ie‘ﬁea ﬁ‘b‘&nﬁ?_"p' i P dgpse W%?%?lp’er s
and as the Jdarage,,mv r \\ay: ' [ G j

rollers, | M&ﬂy&:ﬁgﬂ{e&%éﬁgﬁﬁ %%J}gaelgh@fe.lst_ ek\gﬂlﬁOQQV\cgt% er. T gé/ggﬁeiqg g' of
the pipe WitoweidHieost whie 9 qibtebpthedpipelineoaidaise eaprodde spfficteht Aoeightta he

surface of the pipe to prevent the pipe fromcorroding due to exposure to
t he el ef@entmsaintasm thespipeling submesgedhin anon-bueyany soudiignyer e heat shri nki ng

f usi b d .\ “h i i .wel ded
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sheet net al coat1 ng adj acent the 25 posed portion of the
pi pe and bayfehd pipe séasinedwithout thepheight odat to faeilithtetwelding sBetienso the veeight t o
28 gauge zinc coated sheet netal was used. The space between the pipe and

sheet net alcoated pipetogether deimake ppahepipelne.nast i ¢ whi ch woul d solidify as it

Led. Ho A he i boli p . L
handi | 7 { nmedi SeERgIHOf gibt ave Dech BLAKRE, & & Piret aod writed, SapiAI o
the pipaline. coul ; - | i : “
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* pipeline was on rollers and as the barge moved forward, the pipeline would be carried

over the rollers, lowered, and laid on the bed of the body of water.
The portions of the pipe without the weight coat had a corrosion coating applied
' 20 to the surface of the pipe to prevent the pipe from corroding due to exposure to the
elements. Generally, the corrosion coatings used were heat shrinking tape or a fusion
bonded epoxy. After the sections of pipe were welded together various techniques were

used to protect the corrosion coating on the exposed portions of pipe around each joint.

One technique was to wrap sheet metal over the weight coating adjacent the

25 exposed portion of the pipe and band the sheet metal in place with metal bands. Generally, -
a 26 to 28 gauge zinc coated sheet metal was used. The space between the pipe and sheet
metal was then filled with a molten mastic which would sc;lidify as it cooled. However,
in most cases, the pipeline had to be in a condition for handling immediately after the
sleeves were filled so that the laying of the pipeline could proceed without delays. The
30 mastic filling did not set or harden to a sufficiently strong miaterial within the required
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masti c woul dVPE8YESSBut into the water if the pipeline was | ovREHUSHHRMSc
the mastic was adequately cured. An additjonal problem associated with this
techni que was that the banding used to hold the sheet netal in place, as
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Thi s net hoYandingwas uskd fo aveid tioproblemjbut it kas inwrs expersiveciridoalss yuliject toas

appl i ed aboard the |ay barge because the filler material, often gravel, had
to be | oadeventnal fatlave. ed onto the barge. Additionally, there was often a
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plastic bars or tubes to the in or of _
reacted completely the mold would be removed from the surface of the infill.

20 This method could be difficult to use when the joint protection system was applied
aboard the lay barge _becémse the filler material, often gravel, had to be loaded and carried
onto the barge. Additionally, there was often a lack of uniformity in the finished infill
resulting from uneven polymer distribution in the filler material which created voids.
Such voids could leave the corrosion coating exposed and subject to damage from fishing

25 - trawler nets or other objecfs moving through the water which might encounter the
submerged pipeline. |

Another technique, disclosed in U.S. Patent 4,909,669, involved wrapping the
exposed portions of pipe with a thermoplastic sheet. The sheet overlapped the ends of the
weight coat adjacent the exposed joint and was then secured in place by screws, rivets, or

30 straps. To increase the rigidity and impact resistan.ce this joint protection system required

the installation of reinforcing members such as plastic bars or tubes to the interior of the
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stered on the barge or else cut to. the required fitting'formi rt of the

i nstal | ati on™& on the barge. This required additional h
made the installation process nore difficglt. Another nethod of reinforcing
this joint protection systemwas to fill the lower 5 portion of the annular
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joint -and the corrosion coating was in effect protected only by the plastic
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The present 1 nventlon provides a nmethod and an apparatus_ for nechanically

prot ecti ng wawhersd Tiepesrrosion odatingsoert theoupper Postion ofiske pipegiginteaudd become
installation on | ay bharges ‘\gnere pj pel i ne sections are wel ded toget her and
does not recdamageddy Bug e t‘?‘ﬂ’%°b@f’5re handl i ng. The nethod for '

protecting exposed ni.nel i h Ol . ' hOSA [T B ' :
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pliable sheet of cover material over|lap the adjacent edges of the wejght
coat i ng15Si waters gerp ofteh dmsied bytusings hight prossuce water jets svhigh wese divegtadnat the
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be damaged when the water jets came in contact with the pipeline joint _because the plastic -

sheet over the top of the pipejoint was not reinforced.

20 The present invention provides a method and an apparatus for mechanically -
protecting exposed pipeline joint sections. The method allows quick installation on lay
barges where pipeline sections are welded together and does not require a long cure time
before handling. The method for protecting exposed pipeline joint sections begins by -
forming a pliable sheet of cover material into a cylinder which is fitted over the exposed

25 portions of the joint connection. The longitudinal end portions of the pliable sheet of
cover material overlap the adjacent edges of the weight coating. Side edge portio:is of the
sheet of cover material forming the cylinder are then overlapped tightly such that an
annular pocket is formed abouf the exposed joint section. The outside side edge is then.
sealed to the surface of the sheet of cover material, completely encasing the exposed pipe

30 and the anmular pocket or space. Polyurethane chemicals are then ihjected into the empty
aimular space where they react to form a high density foam which fills the annular space.
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i nvention can be obtained when the detail descrjption set forth below s
revi ened i n conjhbepresent inventiom providesntbe joint seationnfrapsunderwaider pipeline with

Figure -1 is depi,ction.of t sections of | ght caoated pipe whic ave
boan | o nomeabATal profection atd Bb3Sion resiaRca et Sfor sGeCite FoRosdR AP LIRS,
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Figure 3 igﬂgﬂ‘%n@ 5 ir?gﬂld\n ew,%%gh‘gg\nl ﬁg ep é@b@é%&gg?&?fw%gvgé tpbﬁﬂe
mat eri al 1fprglapped and seal ed around the exposed joint section; Figure 4
is a longitudinal cross section showng the joint section after the joint

protection systArhettersundesstanding ofdbe invention candrobtainsdwhentbe detaildeseriptign
wel di ng togethey .two pipe, segtions, 12,.& 12A each of which ,are covered . by a
wei ght .coaietfﬁn&bilﬂ&’ lsr’g" 1) SPPunEHEn yi FWPWaWAF‘WiF 1is
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pi pe séét i ons 1%@@{%1%%31 r%?%@r%ﬁ?@a 7@§8¥$’%§1§%%§H§1§§%}§§%§%§? (i))rggré
portion of jontedbpweRiggd 18 & 18A of the pipe section 16 & 16A. The pipe
ends 18 & 18A are left exposed to ficilitate welding of the two pipe

- sections 12 & 1Bigneddjistapitablessheetef enver ofateriaifpmnddiia a ¢xlinderwhichhisased to
exposed pipe.ends 18 & 18A | eave gaps of pipe not coated with 25 weight
coat in th&ﬁl‘? F_ﬁ@&%}ilmfém covered only by a corrosion coating 24.

The nmethod of t D AR DTS ot B il | ial
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‘exposedscowfdfpedand sealed around the exposed joint section; .

Figure 4 is a longitudinal cross section showing the joint section after the joint
protection system has been applied.

. | Fig. 1 shows a pipeline 10 formed by welding together two pipe sections 12 & 12A

each of which are covered by a weight coat 14 & 14A, respectively. The weight coat 14
20 & 14A, which is formed from concrete or other suitable materials, completely covers the

pipe sections 16 & 16A circumferentially and longitudinally except for a portion of each

pipe end 18 & 18A of the pipe section 16 & 16A. The pipe ends 18 & 18A are left

exposed to facilitate welding of the two pipe sections 12 & 12A together as sections of a

pipeline. However, these exposed pipe ends 18 & 18A leave gaps of pipe not coated with
25 weight coat in the pipeline 10, which are covered only by a corrosion coating 24.

The method of the present invention begins with installing a cover material 30
which is ﬁsed to enclose and provide structural protection for the exposed corrosion
coating 24 on the pipe end 18 & 18A. As shown in Fig. 2, the preferred method uses a
cover material 30 which is pliable, but strong, and can be formed into a cylindrical shape.

30 The preferred cover material 30 is formed from high density polyethylene, however, other
thermoplastic materials may be used. The pliable cover material 30 should be at least



coating 24 on the pipe end 18 & 18A. As shown in Fig. 2, the preferred

met hod uses a cover- material 30 which is pliable, but strong, and can be
formed into a cylindrical shape. 30 The preferred cover material 30 is
formed fromWRPMOENsi ty pol yet hyl ene, however, other ther noRGEESE13I9SE8 —
materi al s may be used. The pliable cover_gmaterial 30 shoul d be at | east
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coating 14 veral i1nches to allowthe 10 weight coating 14 & 14A

to act as Maferal30 i/ abonsthe pané ad the cutside diametercofithe aveight cognt4 & A onvthe
material 30 is fitted over the_a%acent ed?oes_ 22 & -22A of the wei-ght coat
14 & 14A, pipelins b Thejcovesmaterial 30 shouldbbe fonganengh to gverlapctheiadiacent ¢dgened
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t he out si deoved gtesial B ivfittddoverthbadpacerit edpes 22&22 Avef tirei méighcoat 44 d 14 Az
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SE

2
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permanent part of the pipeline 100 An annul ar space 44 is formed around the
pi pe 185& IBandyg sealed sleeverd0 isformeder nateri al sl eeve 40. This annul ar

space 44 is filled by first cytti a hole 38 i.n the seal ed cover
material sl eevelBROCOVE mﬁ%‘il@a#)( ‘éﬂnr‘?%f"éiq‘i by plastic avelding the putside {aﬁE égrﬂ“m
conponent Syt ik S5 b tHE cover material 30, forming a longitudinally extending plastic weld the

entire length of the cover material 30 as shown in Fig 3. Other means of sealing such as

heat fusion, riveting, gluing, taping, or banding can also be used to seal the cover material
20 30. |
The sealed cover material sleeve 40 forms a protective barrier around the exposed
portion of pipe 18 & 18A which remains as a permanent part of the pipeline 10. An
annular space 44 is formed around the pipe 18 & 18A by installing the cover material
sleeve 40. This annular space 44 is filled by first cutting a hole 38 in the sealed cover
25 material sleeve 40 and thereafter injecting fluid joint filler system components through the
hole 38 and into the annular space 44. |
The hole 38 may be drilled or cut or otherwise made in the sealed cover material
~ sleeve 40 to thereafter allow unreacted joint filler system coinponcnts to be injected into
the annular space 44. The hole 38 may be precut into the cover material 30 prior to
30 installation on the weight coated pipeline 10 or may be cut after the sealed cover material
_s!_g:cve 40 is in place. The diameter of the hole 38 to be drilled is dependent upon the



hol e-38 and into the annul ar space 44. The hole 38 may be drilled or: cut or
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space 44. The hole 38 may be precut into_ the cover material 30 prior-to 30
i nstallation on the wei ght coated plpelrﬁe 10 or may be cut after the
seal ed cover material sleeve 40 is in place. The dianeter of the hole 38 to
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the prot eq:obunens; on elastemesic fcompobads mayhpe used de fil ithe amptyrainnular spacé. a
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sea water l%)ﬁi{gﬁlﬁlﬁgﬁﬁéﬁqld mgﬁ&flte is a polyneric form of

di phenyl ne socyanate as nanufactured by Bayer Corp. The preferred

pol yol syst em IThe prefeaedipelyafethatictsybsencisedita fome theasroriction High' demsi Q'ﬁixﬁr
pol yol s, catalysts for controlling the reaction rate, surfactants
enhanci ng 52¢in thisopregessois a embination efa isocyanate and agolyol sywapudmlemnded_

o hers, TGRSR A a%%%?ﬁgﬁghég@wmﬁm%ﬁm y o

about t A9%n Qe f-oR ﬁ&?ﬂJ htpy arggat er
open c%l I ge dgaglorrpr ggcrgl ve st rengt h Pﬁ préfer re% pol'y &Hét hane oa?% S
appr oxi rraﬂqihen;diﬁethane diisocyanate as manufactured by Bayer Corp. 'I'he preferred poiyol

' system is a mixture of multifunctional polyether and/or polyester polyols, catalysts for
controlling the reaction rate, surfactants for enhancing cell formation, and water for a
' blbwing agent. Acceptable blended pb]yol system are manufactured by Dow Chemical
20 Co., BaYer Corp., and others.

The preferred polyurethane system produces a foam with a density of about 8 to
10 pounds per cubic foot and ha.§ about eighty percent or greater open cells. The
compressive strength of the preferred polyurethane foam is approximately 150 psi or
greater at 10 percent deflection and 1500 psi or greater at 90 percent deflection. Reaction
25 of the preferred polyurethane system components can be characterized by a 15 to 20
second cream time, the time between discharge from the mixing head and the beginning
of the foam rise, a 40 to 50 second rise time, the time between discharge from the mixing
head and the complete foam rise, and a 180 to 240 second cure time, the time required to

develop the polymer strength and dimensional stability.
30  The cover material sleeve 40 acts as a mold and holds the foam 52 in place umtil
it is completely cured. - As shown in Figure 4, this polyurethane foam 52 completely fills
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in offshore applications. The nmethod all ows quick insta
bar ge vl/ﬁerpnprMIsystemsectlons are being wel ded together for 20 Offshore

installation. T e cqrrposion coati eline joint, connections 18
& 18A whi ch haver 8‘&‘8&%’ mgot £3 ?@ﬁﬁﬁt@@%%‘?ﬂ?‘?ﬁ?@@%lﬁl ?ﬁ@ depdet
of pol yet hylhGRGud fir Protecting the corrosion coating 24 on exposed pipeline joints such as 12 &

' 12A on weight coated pipelines 10 used in offshore applications. The method allows

quick installation on a lay barge where pipeline sections are being welded together for

20 offshore installation. The corrosion coating 24 on the pipeline joint connections 18 & 18A
which have no weight coating is protected by forming a pliable sheet of polyethylene into
a cylindrical cover material sleeve 40 over the pipeline joint connection. Polyurethane
chemicals are used to react and form a high density foam 52 which fills the annular space
44 between the pipe 18 & 18A and the cover material sleeve 40. The cover matenal

25 sleeve 40 and the foam 52 work together to protect the joint connection. _

' It should be understood that there can be improvements and modifications made
of the embodiments of the invention described in detail above without departing from the

spirit or scope of the invention as set forth in the accompanying claims.



a cylindrical cover material sleeve 40 over the pipeline joint connection.
Pol yuret hane chem cals are used to react and forma high density foam 52
whicch fill SWOSBPEERul ar space 44 between the pipe 18 & 18A REX/UIRI/13956 e
materi al sl eeve 4(]—'”1': coyer materi al 2§ sl eeve 40 and t

together to proteg T'ﬂ&éHEQTrH ch tion. It should be unde
there can be inpr¢vemen 8PP D cat,l made of the enb l “ HIII
i nvention describ departing from

scope of t%ag as set forth i n the acconpanying cl ai ns.

CLAI M5 Wh 1. A nmethod for protecting exposed JOI nt :
connection portj ons Rhﬂxdﬂoﬁﬁhﬁcﬁﬂé@ﬂp@b&jﬁﬁ%ﬂ@dﬁ%ﬁﬂoﬁdﬁs%ﬁ%@hﬁ Goatéhr ge
beneath a body of water, conprising the steps of installing a cover

mat eri al apxpahﬂestdm;nmngﬂmatepsmf connection on the lay barge such that the

g?v;a[]errlgig(rjlsg% jo:;;a:}ltl%os I he WEI qht qi‘atl namcl)f t he g Be{clelrl\qeq?ggeg:ygg rﬁ1 Sflllede
ong i deSHEF #ﬁ%ﬁé‘"@\v&rﬁﬁ%ﬂen ﬁ%*ﬁ%éﬁﬁ%%’@% fihe sideGAThP Sip B jihe cERinaRBOHT

bet ween the pipe andg; irfth e covePinfitéridlo fluid joint filler
system conponents on the Iay barge through the opening into the annul ar

void; allow ng the jsealihg toverematenialitogether fonning dry ammular vdid betveeencthe pipend
all ow ng the h‘gl nt filler system to absorb noisture and increase ballast of
t he plpell coverma od of claim1 wherein the fluid joint filler

syste s arapids e t 0 f. |
V\herembt he cover e‘b %ﬁﬁé&’] 5W%me%$p§§%§mggﬁ@%§gﬁﬂgk&b%elThe
met hod of glril4pvbidhidei n said step of installing conprises the step of:
formng the resin sheet into a cylinder form ng an annul ar pocket about the
exposed j oi nt connectllowing the jointTiller spstesndtosblidifpiand fillMheveida t he cover
material is seal-ed by heat wel ding: :

1-«""

2 Amethod of claim 1 wherein the fluid joint filler system is a rapid setting
polyurethane system.

15 3) A method of claim 1' wherein the cover material is a pliable sheet of
~ synthetic resin.

4. The method of claim 3 wherein said step of installing comprises the step of:
' forming the resin sheet into a cylinder forming an annular pocket about the
exposed joint connection.

.20 5.  The method of claim 4 wherein the cover material is sealed by heat welding.

6.  The method of claim 4 wherein the cover material is a thermoplastic

synthetic resin.

7. The method of claim 4 wherein the cover material is polyethylene.

. This Sheet Has Been R

I i



6. The nethod of cl ' cover material is a thernoplastic
synthetic resin. djllm,j"mﬂmﬂ#m d of claim4 wherein the cover '
mat eri al isv@ﬂ e | ere. ¢ hod of clai m4 wherei n the cover

material is , about 0.02 inches to a Htﬁg E{?eﬁ&wl’m{flﬂﬁﬂm .

The net hod of claim4 wherein the openin cover
mat eri al . The nmethod of claim4 whergin th r systemis a

rapid curlng pokLyur ' i C to for a, hi densj n
cetled foam nat él‘l aﬁﬁﬁﬂﬁ@&féﬂw 4ﬂghé%ﬂ\1§é cove %blsr ﬁF%P@%‘%"& (ﬁéf
exposed ] Oinithes Rt 0FinBRés! indhickAssan underwater wei ght coated pipeline
used in offshore applications, conprising the steps of: installing a

synt hetic resin cover material around the exposed joint connection on a lay .
barge in a body_of ter by rmn the resm cover material into a
cylindrical she®t MW¢P£ heEein the opeamg iy prsubintoibe coveranaterialne
exposed joint connection form ng an annul ar pocket about the exposed j oint
connection; sealing the cover material together forming a sleeve; formng
an openi ng intojg.he TRy tethtt 6f CRim 4 Wlﬁfélh'?ﬂego ﬁhh‘f &HQE% tpi%ﬂcunng

pol yur et hane chenicals on the |ay barge throug e op Ing 1nto
annul ar Svcpaiyumﬂiamsysjpm whighaiegats tot form @ higle densitysopen delied fofn dndtexiahiathe

open-cel l ed f and fill the void; and allowing the filler foamto absorb
nmoi st ure oY 4&: se ballast of the pi peline. 12. The nethod of claim 11
wherein the outside edge of the cover material is sealed to the cover

mat eri al by heat welding. 13. A nethod for installing a protection system

for exposed | oi ¥ -COAnRMddFor prokdct géwgﬂffs dﬁgﬂ&ﬁﬁe&ﬁoﬁtp%guﬁ%ﬁr%bﬁ{mated

plpe|lne as the pipeline is belng vesse ore
appl i cat i qripelinesmomniprising thesteps @fis of :

installing a synthetic resin cover material around the exposed joint

10 connection by' forming the resin sheet into a cylinder which overlaps the weight coating
on either side of the exposed joint connection forming an annular pocket about the
exposed joint connection, |

sealing the cover material together fonmng a sleeve,
cutting an opening into the cover material,

15 injecting a mixture of lmreacted polyurethane chemicals through the opemng
into the annular void, and '

allowing the polyurethane chemicals to react and completely fill the void.

12.  The method of claim 11 wherem the outsxde edge of the cover material is
sealed to the cover material by heat welding.

20 13.  The method of claim 11 wherein the cover mteria'l is a thermoplastic
synthetic resin. ' |

14.  The method of claim 11 wherein the cover material is polyethylene.

1.5. The method of claim 11 wherein the cover material is between about 0.02
' ix}ehes to about 0.5 inches in thickness

- This Sheet Has Been Repl

i




*C L M S-* -10- wapping a cover materi sed 10| nt
connection portions such that the cover Emmgm’:m ﬂﬁl)mm(rj]d portions of
t he wei ght MWWQ& Z he exposed |oimt sorne@ATUSIHIIYNSE ONS
and fornms a sl eeve 'ggg&ﬂ;ﬁ Ncnne {'I on portions of the pi pel i e,
form ng an opening nto £ erlg sealing the cover materi al

together along its s ti to an.annul ar voi,d between the joint
connection portlléns Jgﬂa IBFFE‘O d Q}E"'bfﬁc%gmqrgﬂ Ppﬂmgl‘ﬁjmtﬂﬁtocm

of a fluid E%d setting, open cell foamjoint filler systemthrough the
opening i nm " annul ar void; allowing the joint filler system conponents
to solidify into an open cell foamand fill the void; and allow ng the open
cell foamto absorb noisture and increase ballast of the pipeline. 14.

The met hod of clai m Af apparatss fortproteciimgexppsed pipefjointsem werght icbated tpiprelines
passage of water, into the open cell foam 15. A cover for protecting
exposed pi PEBPREMELI nt sections on weight coated of fshore underwater

ot t1 0n of the wei ghitabln EVEE pfeE Wﬁ#@k st ‘agf@xﬁ%@ﬁ& BB e
annul ar spoct ERIEely CotloAGg o EioR Bpe ROl oA FASAT: Black Riinbg R aliplaf ™ ©

with a joi spackiarbumptheqtipe;i al of a high density open celled pol yurethane
foam fornmed by reacting po] yurethane chem cals inside the cover materjal; .
t he open cell ed pol yi#dt@&ﬁ@fm?mm@‘F FW@CWWW&IM&QWV%M ure

to increas st . of 4 The cover of claim15 wherein
t he pli abl §llg€ & frl g%a#lmed from pol yet hyl ene. 17. The cover of
clai m 15, wherein said cover materi al includes an opening formed for

injecting the joint filling material into said annul ar space
10 18.  The apparatus of claim 17 wherein the joint filling material is 2 high density

open celled polyurethane foam, formed by reactmg polyurethane chenucals inside the

cover material.

19, The apparatus of claim 17 wherein the pliable cover material is formed from
polyethylene. '
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