WD 2005/ 047156 1 PCT/ NO2004/ 000334 A METHOD AND
DEVI CE FOR REEL TRANSPORT This invention regards a
woreiokoa7166 reel transport. More particul arly PET/NO2004/000334
regards a nethod of transpor@1ng an enpty reel of the
type equi pped with outer peripheral tracks and which
is typically used for transport and storage of
relatively heavy coil ed bodies. The invention al so
regards a device for inplenentation of the nethod.
When shi pping | ong, coilable bodies such as pi pes,
so-called wunbilicals or coiled tubing used in
petrol eum production, it is conmon for the | ong body
to be coiled on a drumof considerable size. The
package wei ght nmay 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, coilable 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 reel
and pi pe together represent a substantial weight but
al so because the geonetry of the reel makes it
difficult to stow, [|ift and secure the package
efficiently. Thus the reel nust be placed in a cradle
r to h ld_ it safely in _place WO 2005/ 047156
a BegiRepod bBusss ok BRrh TRANRBERE I n some cases
transport across relatively [|ong distances requires

the use of a special vessel.
This invention 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



It has turned out that the cost of shipping an enpty
reel of this type can approach that associated with
wakioppinige t he reel. The object of the inventiPCI/NO260a/000334
remedy the di sadvantages of 2prior art. The object is
achi eved in accordance with the invention, by the
characteristics stated in the description below and in
du¥ o f BYRRAPAYE el BN nBoMByCe8ASt FHBRFRGrEhackresk selahavely
lohd ABYcdecep! teqhtOs SHLtAbkeosest kpas;Lor vakarage
and transport in a packed-up form preferably in
standard shi ppi ng contai ners, the costs associatedb
ith the storage .and transport of enpty reels nm e
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thiesptyre eeds aspkoavin pent sessodhasedSwpaheahinping 242
red®9 describes a cable drum conprising a cylindrica
portion and end flanges, where the end flanges are
renmovably attached to the cylindrical portion. US
‘ atents 5 649 677 and 5 588 628 regard cabl e druns
ThéquJ?:b%%ta F t Fhe W RREL PR kES che FPARgEsthandisadrantages of

pridmnges. are interconnected by articulated stays. In
the unfolded position the stays formthe md section

of the reel, and the stays are arranged to be fol ded
i . r ether.when, t he
the Rfect 18 S0RE 4 MRS e L PR P RS, by

the gthapt el shbte shaked bi theidesthiptidhdegloweandoin
thd&EJTRRHRY teth Qs an ordi nary

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.



lorry. WO 2005/047156 PCT/ NO2004/ 000334 3 Even when
scal ed up, disnountable or collapsible cable druns
wae@sodilng to prior art are not suited for usePCTINOR@4/000334
size range described in thid invention. Reels for the
obj ect of this invention will during winding and
unwi ndi ng be pI aced_in a cradle, which_ is equipped
EVeR SR |8athgowhieel 41 aneugtallal Py Gpidampibilagcable drums
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vvlth a peripheral rolling surface abutting the wheels
of the cradle. The rigidity and strength of the ree
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rotates. These torsional forces may become guite 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.



all ows the cylinder segnents to be di sposed at nore
than one distance fromthe central axis of the reel.

WO pooshaaseranner it  becomes possi bl e, by arraneny0an04/000334
sufficient nunber of «cylindér segnents at the outer
attachment points of the end flanges, to transport
pipes with a relatively large m ni num bend radi us,

The, §ol$omngt fescribe206851007156 1dTIONE2EA41G0 R 4 péreferred

emgaslﬁehkommqsggé%ab%ﬁ %h@oﬁclc'ofﬁ!p'éh e ymlA s @in
gre erred enbodinent 1llustrated in e acconp nylng
rh Wi ngs, in which: Figure 1 is a perspect|ve vi ew of

a reel nounted on the wheels of a cradle; Figure 2
shows the reel of figure 1, but here the cylinder
Figegaeht $so& phespeetiaeevaewanged ated giorR@t®¥d on the

whgéfgagge fE?théhe centre of the reel; Figure 3 is a
spectlve view of a triangul ar flange portion and a

segnent of a flange, which together forma flange
sector of the end flange of the reel; Figure 4 is a
FigargpecEivesyvibw seeh ef| faguresdgnbit: heriegihe Svildnger

se@h@ﬂtyléfl@ﬁetEQeEY£k8d§£r§ﬁ§g§nE§ Bokt-ed + t-0g8thehce from
ure e£|£ﬁethe crewbolt-joint of figure 5 on a
S

th? %%Fre F¥§E e 7 shows an alternative
screwbolt-joint seen fromthe inward facing side of

“the 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.



Figure 8 is a perspective view of two cylinder

segnents fitted with over centre | ocks; Figure 9
Web@ds4tibe over centre lock in figure 8 on a |BCTEO2004/000334

scal e; and Figure 10 shows parts of a reel placed in a

standard 40-foot open container. WO 2005/ 047156

PCT/ NO2004/ 000334 _ 5 In the drawi n ref erence nunber _
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bet wee end_f1I pee figure |

ponf L8| F K ERGAF PangECvsh,tDg, 8ng SdrEdswPLh see Tigure 1.
encircling peripheral rolling surfaces 6 arranged to
rotate on the wheels 8 of a cradle (not shown). Each

Thendis¢ahgke2engd' figngpsoli d@d wirehpaoptided wtiyhokencircling
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Four end flange sectors 20 bolted together form an
end flange 2, 2'. Each end flange 2, 2' has a centra

Thd h0u ot oResad Ny, 22/ fitd edombbBedr b¥i 9ol UB81ity 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



24. The driving lugs 24 are arranged to take up the
torque froma central driving nmechanism (not shown).
wab@soyitsedri cal central portion 4 is constituP€rNDR00a/000334
plurality of cylinder segnen?s 30 interconnected by
means of dovetail connections 32. The ends of the
l inder segnents. 30 re_equipped with a plurality of
befd FaNTE ROk Lm0 5Be! FaHFERNng: RapkraPln pnehe outer
nopolhehes2 10sed2figutbe2end 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
In3hf ' c : 1 | agi.n
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figueparedsd®rerecei pt of as long a piping length as
possible, while the reel 1 is adapted to pipes having
a greater m ni num WD 2005/ 047156 6 PCT/ NO2004/ 000334
[.us | acing the fastening hooks 34 in the
n g‘%?@’#aﬁ% c“ahng%oc%fe%e’e 79 Jeg%elﬂ' aFTh%I t¥tr MRt esegments
30 arsodi kremred Heoastliend dry secprent of 38n asee Hast eB€dnection
40 toget her by neans of .screwbolt-joints 38, see
figures 5 and 6, In a further enbodi nent, see figure
7, the cylinder segnents 30 are cl anped together by
An means of an eye bolt connection 40. An_over centre
SVartpi S v TGt R e ther dy9ldieg thegnehinder
seg@@riteygStthafodes IO ighdrguest Snarsk B Were, thgere the
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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.



correspondi ng peg holes (not shown). The sections 14,

16 and 30, which formpart of the reel 1, may
wa@edwansageousl y be constructed so as to fit i nNP@I/AN02004/000334

standard shi ppi ng container.7Figure 10 shows a

plurality of flange segments 16 and a plurality of

cylinder segnents stowed into a 40-foot shi pping

contai ner 46. WO 2005/047156 7 PCT/ NO2004/ 000334 C |

ai ms 1. Areel devick C1P #h® & the reel (1) is

constituted by separable conmponents (14, 16, 30), and

where the reel is arranged especially to be used in
1.trahspeel dediseofapewhetel bhg, reell ab) eibodbastotuted by

opt d odi gs, h r eri.ze .
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means of dovetail connections (38, 40). 4. A device
in accordance with daim 3,
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).



characteri zedi nthat the cylinder
segnents (30) are interconnected by neans of

w@ememihedt- joints (38, 40) . 5. A device in PCT/NO2004/000334
accordance with aim3, ch8ar acteri zedin
that the cylinder segnents (30) are interconnected by

7 means . of ., over centre Iocks,‘(:42?:. 6. A device in

*accOr darteS W hAerariracechtl ¢8R 8re r i z e d i n
that hhe aylander:r segnants & 38) arie :gonpr&tedhtocihender

SMeCRUBES {30 Gabe Ry keinth) RiBoBiRobaseEsg (9) By means
devwEea il aptlanc@6hth Aaim3, char act er i

z edi nthat the cylinder segnents (30) are | ocked
to the end flanges (2) by neans of a latch pin (36).

8.8. AdByiLL 1M ACEordanee Wih &aimid, charact
di n that the separabl conmponents (14,

er i_ze t €,

16)C of Ph& ndf Faryes ¢27 2 )dcomprise thrhngle separable
segmapendrity adl, t16pngsl eie f & 0Ll HOFéé 005, £14) comprise
flange segments (16) and triangular flange portions

(14).



