A METHOD AND DEVI CE FOR REEL TRANSPORT Thi s invention
regards a nethod of reel transport. Mre particularly

w0 oospgasels a net hod of transporting an enpty PEBENOQG04/000334
the type equi pped with outerlperipheral tracks and
which is typically used for transport and storage of
relatively heavy coiled bodies . The invention al so
regards a device for inplenentation of the method.
When shi pping | ong, coil able bodies such as pipes,
so-called unmbilicals or coiled tubing used in
petrol eum production, it is common for the |ong body
to be coiled on a drum of considerable size. The
package wei ght may be in the hundreds of tons, with a
reel diameter of the order of 10 neters and a ree
width in excess of 5 netres . In the follow ng, the
| ong, coil able body is denoted a "pipe". Transporting
pi pes on reels of this kind of size and weight is a
relatively costly operation, not only because the ree
and pi pe together represent a substantial weight but
al so because the geonetry of the reel nakes it
difficult to stow, lift and secure the package
efficiently. Thus the reel nust be placed in a cradle
or simlar to hold it safely in placeduring transport.

ases ransgort across r Iatlvely | ong

A HeHR. 40D, DEyiP e POReRREL OrANSEREM al vessel . It has

turned out that the cost of shipping an enpty reel of

this type can approach that associated w th shipping
Thigeinvention regards a method of reel transport. More

particularly it regards a method of transporting an empty
reel of the type equipped with outer peripheral tracks and
which is typically used for transport and storage of
relatively heavy coiled bodies. The invention also regards a

device for implementation of the method.

When shipping long, coilable bodies such as pipes, so-called
umbilicals or coiled tubing used in petroleum production, it
is common for the long body to be coiled on a drum of
considerable size. The package weight may be in the hundreds
of tons, with a reei diameter of the‘order of 10 meters and a

reel width in excess of 5 metres.

In the following, the long, coilable body is denoted a
\\pipe ” .

Transporting pipes on reels of this kind of size and weight
is a relatively costly operation, not only because the reel
and pipe together represent a substantial weight but also

because the geometry of the reel makes it difficult to stow,
1lift and secure the package efficiently. Thus the reel must

be placed in a cradle or similar to hold it safely in place



reel . The object of the invention is to renmedy the

di sadvantages of prior art. The object is achieved in
waewendance with the invention, by the charactBCT/NOR@8/000334

stated in the description bePow and in the follow ng

clainms. By constructing the reel so that it may be

split into suitable sections for storage and transport
durfng peeReECThp Foraemerepefablyanarsrangdardsshicppangvely
lok®NiBbPghSest PEGGOSLS BBS0sEat 88 Wi LRebhg1St,@Lage . and

transport of enpty reels may be reduced significantly.

Reduci ng the volunme of ordinary enpty reels is knovvgI

er se._Thus US patent. no. 5 242 129 describes a _cabl e
Tt B CORTaT WG Shce) TG Ce8F Bor FRORPARE BRSFPhHgEsel ©
thiwer¥oe hearnappremcestlane assovabtydawiabhsdHippihbethe
redylindrical portion. US patents 5 649 677 and 5 588
628 regard cabl e druns equipped with two disc-like end

fl anges, where the end flanges are interconnected by
__articulated stays. In the unfol ded position_the stags
The fhd et of dtRRcITRPBEoR hes reel rerpdyt Heesfasaddpatages of
prisr adwged to be folded up to bring the end fl anges

cl oser together when the reel is enpty. Prior art

deal s with di snount abl e and col | apsi bl e cabl e druns of

Théiéﬁié%ErEg £%ﬂf¥$éér%ﬂn§5E5¥Héﬁggsﬁgﬁﬁeghgniggention, by
ordinary

the characteristics stated in the description below and in

th

the following claims.

By constructing the reel so that it may be split into
suitable sections for storage and transport in a packed-up
form, preferably in standard shipping containers, the costs
associated with the storage and transport of empty reels may

be reduced significantly.

Reducing the volume of ordinary empty reels is known per se.
Thus US patent no. 5 242 129 describes a cable drum
comprising a cylindrical portion and end flanges, where the
end flanges are removably attached to the cylindrical

portion.

US patents 5 649 677 and 5 588 628 regard cable drums
equipped with two disc-like end flanges, where the end
flanges are interconnected by articulated stays. In the
unfolded position the stays form the mid section of the reel,
and the stays are arranged to be folded up to bring the end
flanges closer together when the reel is empty.

Prior art deals with dismountable and collapsible cable drums
of a size that allows them to be transported on an ordinary

lorry.



| orry. Even when scal ed up, disnmountable or collapsible

cable drums according to prior art are not suited for
wais@sisrishe si ze range descri bed in this i nvenP€DNO2004/000334

Reel s for the object of this3invention will during

wi ndi ng and unwi nding be placed in a cradle, whichis

equi pped Wit h_runni ng wheel s and generally al so
EV%%W%@ AReerd. urhedieerstablenel cradilarrébaee cabdet drums

acéwﬁalﬁ@atoapflﬁﬁf@fteéréonbhes@XtédOEofohgé'QH Qﬁetggze
t he.e pf the,reel each being equi pped

ra%? %S%Ié?']P%%ei"%l Qﬁb?l?'lﬁﬁegﬁ??%w abutting the wheels
of the cradle. The rigidity and strength of the reel
nmust be sufficient to accommpdate the torque that
Regygil Ehrartke ¢hjede of i vihy meehtbbnowelhaltirdohgt Wénding

and® el En NBLE $@ %i&%b&g+ﬂe t@fa&iév' g1 vheel Q%uﬁpﬁed with

ot her hal f~ of e cradle rotates. ese t or si
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tres an_adyanf age_|
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belsng‘ |¢qummc$ nvaiitlera spmumm:al rtr@lbi:e@ estiefaesbadiiaenhg the
whééﬁ%‘%@ EH% égél gﬁggggﬁﬂtgf BF% reel
a cy

nent [Co 'ha° separa
musﬁfa rsuf i iepnt ﬁmtaczﬁ@mmdm c‘th%tr’eor@n@v’albdi’y would arise

if atHaded, 10y theeend £ |HWeasa1 £ Pél_eftel'i@béﬁ’acﬁfg xﬁﬁge to stop
whflantﬁ}fe re constructed in a way that_ al

Sogh el 11 digoidiraihabt eof h‘l‘alhe opgadle

rotates. These torsional forces may become quite substantial

with full loading on the drum.

The smallest reel diameter may be in the order of 5 metres.
Obviously it is an advantage if the cylindrical central

section of the reel can also be split into smaller sections.

In a preferred embodiment the cylindrical central section is
divided into segments of a cylinder interconnected in a
separable manner, the end portions of which are removably

attached to the end flanges.

Preferably the end flanges are constructed in a way that
allows the cylinder segments to be disposed at more than one
distance from the central axis of the reel. In this manner it
becomes possible, by arranging a sufficient number of
cylinder segments at the outer attachment points of the end
flanges, to transport pipes with a relatively large minimum

bend radius, e.g. 3.5 metres.



di stance fromthe central axis of the reel. In this
manner it beconmes possible, by arranging a sufficient
woeovbes716d cyl i nder segnents at the outer att aPCINOR004/000334
points of the end flanges, té transport pipes with a
relatively large mninmumbend radius , e.g. 3.5 netres
4 The follow ng describes a non-limting exanple of a
Ther §pélpwanentsdcmehesi bl noprated timat leeeardenmeny myeferred

Fi f
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a reel nounted on the wheels of a cr
whifBiws the reel of figure 1, but here the cyllnder
segnents of the reel are arranged at a greater
di stance fromthe centre of the reel; Figure 3 is a
Figerspicitve peewpbettavervaegubdr af karge mpoiitedn cand ha

f nge, which together forma flange
Wh§§g$§§Eo$ %gé%%d flange of the reel; Figure 4 is a

per spective view of a cylinder segnent Figure 5is a
plan view of two cylinder segnents bolted together;
Figugare sheWswshehsesér efi BapHuTej di nPust heirguitdes cyl imder

sedéfes §§a{:Ee Feaurerd shouwsgan aktar g@%b\t%xsa&%wance from
bol t g Hé%en fLon1the inward facing side of the
g

th%y??ﬁﬁﬁ t5S®Eigure 8 is a perspective V|em10f

two cylinder segnents
Figure 3 is a perspective view of a triangular flange portion
and a segment of a flange, which together form a flange
sector of the end flange of the reel;

Figure 4 is a perspective view of a cylinder segment;

Figure 5 is a plan view of two cylinder segments bolted
together;

Figure 6 shows the screw-bolt-joint of figure 5 on a larger

scale;

Figure 7 shows an alternative screw-bolt-joint seen from the

inward facing side of the cylinder segments;

Figure 8 is a perspective view of two cylinder segments

fitted with over centre locks;

Figure 9 shows the over centre lock in figure 8 on a larger

scale; and

Figure 10 shows parts of a reel placed in a standard 40-foot

open container.



fitted with over centre | ocks; Figure 9 shows the over
centre lock in figure 8 on a |arger scale; and Figure
waoshemss parts of a reel placed in a standar dPdDNOR@k/000334
open container.In the drawi n§s, reference nunber 1
denotes a reel conprising two disc-like end flanges 2
"_and,a cylindrical central portion 4 extending
in bE]tlﬁe@ﬁa‘f’h@g gndreEgrgRSe, NYBPer| dufienotise adireel lddwrising

tw@ndlébamgﬁé énd fléﬁQerlededaWHtB %gqgh%&gggﬁécgﬁtral
or

ral . rollin urface I
Pofﬁje"ﬁm‘ze%t%n%%n%g%?awﬁﬁn( ﬁ&e éw%aangegcﬁ ef@et IFdggee 1.
, " is provided with a plurality of inner notches

10 dlstrlbuted along a pitch circle about the centra
Thaxdisseflike ewdl flanged &, pRuraket profidetiewingt ehed rtling

pefﬂﬁhgﬁéfhféliEnSGéﬁﬂfQ&éérbbakﬁgnabgngﬁ rBE%%% alLr ¢ %
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ure 3 where one

and _f] ange, se see fi
al??$d%d%+é$h ?%ﬁ@g p%P?FBnt@ﬁ Sﬁﬁt%ﬁé PrRAFgetsEgRenete 1.
and@ra mhbhtelitwgef heutdby neaokesf 18pl thesnd8chesf lenbéling
0 our L ange sectar
dl{??ted oge?ﬁ8$ %&5%?%@ ghﬁg??aﬁaglg & B 8ﬁ%85dradlus than
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with driving lugs 24. The driving lugs 24 are arranged
to take up the torque froma central driving nmechani sm

Thd N&id sfiides 2, 2’ are composed of a plurality of
triangular flange portions 14 and flange segments 16, see
figure 3, where one triangular flange portion 14 and one
flange segment 16 are bolted together by means of splices 18
to form an end flange sector 20. Four end flange sectors 20
bolted together form an end flange 2, 2’. Each end flange 2,
2’ has a central through opening 22 fitted with driving lugs
24. The driving lugs 24 are arranged to take up the torque

from a central driving mechanism (not shown).

The cylindrical central portion 4 is constituted by a
plurality of cylinder sSegments 30 interconnected by means of
dovetail connections 32. The ends of the cylinder segments 30
are equipped with a plurality of fastening hooks 34, see
figure 4, that match the notches 10, 12 in the end flanges 2,
2’. A latch pin 36 is arranged to slide into a bore (not
shown) in the end flanges 2, 2’ to prevent the fastening
hooks 34 from falling out of the notches 10, 12.

By placing the fastening hooks 34 of the cylinder segments 30
in the inner notches 10, see figure 1, the reel 1 can be
prepared for receipt of as long a piping length as possible,

while the reel 1 is adapted to pipes having a greater minimum



The cylindrical central portion 4 is constituted by a
plurality of cylinder segnents 30 interconnected by
wore@sm4Tfe dovet ai | connections 32. The ends of P€TY&02004/000334
cylinder segnents 30 are equﬁpped with a plurality of
fastening hooks 34, see figure 4, that mat ch t he

10, 12 in.the end fI 2. Alatch
beid FASEP7 goaL 01 L7 H6 AeBEALOReTPRGE Monmy e oRE=:

noemue$lbhgeseé figQuretd.prevent the fastening hooks 34
fromfalling out of the notches 10, 12. By placing the
fasteni ng hooks 34 of the cyIinder segnents 30 in the

In i &Mes1 Potches d OemS681 éQHr gEEnégﬁ' %g&%ﬁﬁgggo are

ared for recelpt o E
fa%'o $BI OISR PYicneres qf |§cn@|\ap e ttDOpnpes3Bavseg

fiquigead esndn ) munD bend radi us by placing the
fasteni ng hooks 34 in the outer notches 12, see figure

2 . In an alternative enbodinent the cylinder segnents
te 0 ether means f SCrew
m ?oﬂ]&ﬁ% seedjfr?%lﬂ es® JF]Jogur*Fn a FORtRe lnéer segments

30 exfisodiiamed seegdtpr doy nedme cfl amdeye SBgPENESnB8ction
40 are clanped together .by nmeans of an eye bolt
connection 40. An over centre clanping device 42 for
holding the cylinder segnents 30 together is shown in

i_qures and 9 , where the cylinder segnents 30 are

a’% Btv‘m”ec I IFRI S Sl iep feor le%b%rm nghpegylinder
sedmﬁn&% CoottRfemMyr .is shown in figures 8 and 9, where the
cylinder segments 30 are equipped with guide pegs 44 and
corresponding peg holes (not shown).

The sections 14, 16 and 30, which form part of the reel 1,
may advantageously be constructed so as to fit into a

standard shipping container.

Figure 10 shows a plurality of flange segments 16 and a
plurality of cylinder segments stowed into a 40-foot shipping

container 46.



The sections 14, 16 and 30, which formpart of the
reel 1, may advantageously be constructed so as to fit
WO p06/08718¢ andar d shi ppi ng cont ai.ner. Figure 10PGHuNG2004/000334
plurality of flange segnents’16 and a plurality of
cylinder segnents stowed into a 40-foot shipping
container 46.1 . A reel device (1) where the reel (1)
is constituted by separgble conggnents (14, 16, 30) ,
and where the reel is aFr nfed &fecially to be used
in transport and storage of long, coilable bodies or,
optionally, assenbled bodies, char acteri ze
1.4 iAnr@ﬁhtdeyi¢ﬁdé1)swbaeetshe3ﬁ¢emf(ﬂmelseebnéthtaaéd by

be §Q?Q§&$fg é&m§89?£%§”9f§ (g?rZBb%Ofahge eel &%% 6Fel is

nore than one radi i stante he cen
t he?FerPoed)especial Hévieebe nuae@omahtenappntcaadnstprage

c hom Ioﬁgc ¢ofldble Zb8afel Hr! h@fitﬁ?lgé(%%ygrﬁgéggbled

orti 4) of the reel (.
cylnjig é)'seg Et%‘ (BOF. BE A HeW c% #ndaccot d’éncéhat
W tdy Cladem lsegmdntas r (B0C f ethieir@e® @1} gaﬁhﬁé &Bg?ected
O e nterconn means
ggbet conné%% ﬁ ) ﬂ %%)th% %\d&gf jjore than one
acc@@aﬁrﬂeeiwiﬁnc@ aﬁmr@ th;e hcentral catie ofi theerdel n1) .
that the cylinder segnents (30) are interconnected by
nmeans of screw -bolt -
2. A device in accordance with Claim 1,

characterized i n that a cylindrical
central portion (4) of the reel (1) is made up of
cylinder segments (30).

3. A device in accordance with Claim 1,
characterizedad i n that the cylinder
segments (30) are interconnected by means of dovetail
connections (38, 40).

4. A device in accordance with Claim 3,
characterized i n that the cylinder

segments (30) are interconnected by means of screw-bolt-
joints (38, 40).

5. A device in accordance with Claim 3,
characterized i n that the cylinder
segments (30) are interconnected by means of over centre
locks (42).

6. A device in accordance with Claim 3,
characterized i1 n that the cylinder

segments (30) are connected to the end flanges (2, 27)
by fastening hooks (34).



joints (38, 40) . . A device in accordance with Caim

, char acteri zedi nthat the cylinder
wGe@smstise (30) are interconnected by neans of PWENO2004/000334

centre locks (42). . A devi c€ in accordance with daim

, characteri zedi nthat the cylinder
5 Segpe ts_éSOl are cognected,to the end flanges (2, 2')

‘py £ aSF¥HT RAgtRodkREOT32NCe WithaCdgifcéd i n accordance

with Blaim3a e h erraicd € & i 4 end thatt Bak Eh@inder

cyl | [ g s_(30 e.l pck to the end flange

o3| LORL SEOTE0) S L20) cates! PEKERL (9508 0Ll 209°3, o

accof dantztoltpi® 68601, c har acteri zedin

that the separabl e conponents (14, 16) of the end

flanges (2, 2') conprise flange segments (16) and

8. trigngsd e fiangec-ppathonsw{dd)clain 1,

characterized i n that the separable
components (14, 16) of the end flanges (2, 2’') comprise
flange segments (16) and triangular flange portions

(14) .



