2119322 .1. WORKI NG SHI P FOR- | NSTALLI NG LARGE OFFSHORE STRUCTURES TECHNI CAL
FIELD ‘The present invention relates to a working ship for installing-¢ e
shqre structures, and nore 5 partlcularly to a working ship for g%ggin

transportlng a Iarge scal e offshore structure, such as an offshore p
to the site of installation and installing the structure -on a foundation
structure which is built offshore. BACKGROUND ART 10 : O fshore
structdres, such as equi pnent for submarine oil fields and offshore plants,
to be installed on of fshore foundation structures are | ar ge-si'zed and '
heavy, so that it is inpossible to build the structure in the formof an
-assenbly and i-nstall the assenbly in 15 pl ace with use of a crane ship or
the like. Accordingly it has been conventional practice to build such a
- structure . 2 in the formof divided blocks of relatively small sizes in-
accordance with the capacity of the crane ship, load these blocks onto a
deck barge noored al on95| de the quay of the factory or Q’ﬂlﬂﬁﬁfllnto t he
deck with use of an 5 offshore crane or gate shaped crane in the factory,

WORKING SHIP FOR INSTALLING LARGE OFFSHORE STRUCTURES

'TECHNICAL.FIELD
The present invention relates to a wor king ship
- for 1nstalllng large offshore stractures, and more
.5 __partlcularly to a working ship for use in Lransportlng a
large-scale offshore structure, such as an offshore plant,
to the.site of installation and installing the structure on

a foundation-structure which is built offshore.

BACKGROUND ART
w. ,offshore structures, such as eéuipment for
| _submérine oil_fieLds and offshore plants, to be installed.
On.offshcre foundation structures are large-sized and
héavy, so that it is impossible to build the structure
" in the form of an assembly and-in§tall the assembly in
lS - Place «with use of .crane ‘sh ¢p or the like. Acccrdingly

it"has been conventional practice to build such a structure
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tra ort-the blocks to the site of installation, install the blbéks on a

- f tion structure one after another with use of the -crane ship which ._}

stX& ure has already been built, and thereafter connect. the bl ogks®

t ogefher by pip- 10 ing, wiring, etc., This nethod therefore has the.
probl ein’of involving |l arge amounts of work for delivering the blocks from
the factory, installing themat the offshore site and connecting the =
i nstall ed bl ocks, being inefficient and ‘consequently necessitating a, Lé :

pr ol onged perd achf t6MMSEf Udivided H1lOEkaNILapell AL 0a39dsmal. sEhesObj ect

of the present invention is to provide a working ship which is adapted to
easi |y transifieraccdpd@tcsi with othie hoapasitycoBr ehbutkanenshliie,f Adoadf an _
_assenbly or large blocks thereof onto a foundation struc- 20 ture so that
the | arge- sitissbseoffbiwke ettacs uleckababge coostedcaddngsddenshal (gay n
place wwthin a greatly shortened period of tinme. D SCLOSURE OF THE ° :
| NVENTI ON Theef vicheki frctsdny of bheughesiéntoi hhentdeok wékh usenofal@dn ng | ar ge
of fshore structures conprises a |ower hull adapted to float. on the surface-
of the vt erQfEshRig F¥age oPr gBrtie-poapredenrandi 4§ thRafdcforiyom opposite
side portions of the lower hull, -on ugper.hull supported at opposite side

por- 5 ti AP YNe iR dRiekE stantRRoFabreOfiphaPriny lakd oot Lt
" the blocks on. a foundation st;uéture one after another
‘with use of ﬁhe crane éhip-which_structure has alr§ady.been_
built, and thefé;fter connect the blocks together by pip-
10 ing, wiring, etc. This method therefore has the problem
of invoiving iarge amounts'of work for delivering the b}déks
from the factoryf.installing'-them at the offshore site
and cbnneCtiﬁg the installed blocks, being inefficient and
consequently necessitating a prolonged period of cénstrué-:
15 tion and an increased cost..
. The object ofjthé present invention is to
provide a working ship which is édapted to Easily t;ansfer
a large-sized offshore structure built in the fgrm of an
assembly or large blocks:thereof onto a foundation'struc-
20 .'Eure.so that the large*sized offshore structure can be
cqnstructed and installed inlplace-within a greatly
shortened period of time. |

[
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DISCLOSURE OF THE INVENTION =~ .

The working ship of the present invention for

i 1)



t her eon,- a.sﬁidmay provi ded on an upper deck of the upper hull, and lifti-ng
nggns for noving. the upper hull selectively upwardty and downwardly alzgg)
t he gU|de posts, the lifting * nmeans being arranged to secure the u

hul |l in an optional 10 position on the guide posts, the ship being so
deSigped that, with the lower hull floating on the surface of the water,

t he~7ypper huII can be noved between g first position, wherein the skidway
can be substantially aligned with an onshore arrange- nent so that a | arge
of fshore structure can be transferred lat- 15 erally to the upper deck
and be supported from bel ow t hereon, and a second position wherein the

ski dway can be skl BIKg dlkife b TABH eVk£cibras f @sHpTREE PN cAWRrOhGENOT €
foundation structure so that the large offshore structure can be

transferred | atodlapgked to fllbat! & tthie. sdfface of tHEGRENE Volivralliey osf
of fshore structure, which is built in the formof . an assenbly, or |arge

bl ocks -t her eof gu&debmémcésﬂemdﬂrm ubeandinerfrbul dpposd tier sbde @oredon® dfhe
site of installation, where the upper hull is lifted along the guide posts
to the sane | evhe hever frodiddasn amppetr bel Lirsespport ¢d tate oppokitey ssteppdmd d in

25 the vicinity of the foundation structure, so that the offshore
structure of bltioks bnctheopuide fostsr and movablefyawardhy anhatownwardhyl |

onto the foundation structure easily wthout using anx crone ship or the
like. It is th&herges, foskidvay tRfouaﬂP'éi on on upper deck of the upper

hull, ond lifting means for moving the upper hull selectively
:'uowutdly'and downwardly along the guide posts, the lifting
medns.being arrdnqed to secure the upper hyll'in.an optional
10 positioﬁ'on the guide posts, the ship being so designed that,
‘with the lower.hqll floatiﬁg on the surface of the wafer, the
~ upper hull can be_moved between a first position, wherein the
skidway can be syhstantially-aligned with an onshore arrange-
ment so that a larée offshore structure can be transferred lat-
15 | erally to the upper deck and be supported from below thereon,_
and a second position wherein the skxdway can be 3ubstontxully
aligned with an arrangement on an offshore foundation structure
so that the large offshore ﬁtruqture con be trun#ferred laterally
' to the latter, | .

20 Accordingly the lurgé'éffshore §tru¢ture, which is built in
the form of an assembly, or lorge blocks thereof can be loaded
onto the upper hull and tranSported to the site of installation,

-.where the upper hull is lifted along the guide posts to the same’
level as.a foundot1on structure, with the working ship held in
25 ) the vicinity of the foundatioﬁ structufe,'so that the offshore

structure or blocks thereof can be transferred from the upper
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| arge of fshore structures in the formof an assenbly or as d|V|ded in
bl ‘of larger sizes., consequently nmaking it pos- 5 : sible to constructv
: Ia(ﬂi portions in-a factory under careful control. Thus offshore, .
street:ures con be built with an inpr- oved quality within a shortened K
perrod of time. Furthernore, the invention facilitates installation at the
of f.shore site and reduces the anount 4of piping, wiring and |ike conneckﬂpg
10 work to shorten'the period of installation. As a result, the :

i nvention, which assures a shortened period of construction, provrdes
of f shore structures at reduced costs. An enbodi ment of the present

‘i nvention wil | h¢ldwopto dehe - °|UPQ%H1Q53/ ’\Eﬁy‘:'ﬁ#’-’%faﬁbhé "b‘rﬂh?“tvxﬁwgr 8M¥rence to
t he acconpany- 15 ing_ draw ngs i.ch. a,side el evation
showi ng* a wor k?‘rﬂj‘esﬁgbpd?r ttI'i'g H W&tr Fﬁ/eﬁl %ﬁ°¥8rpqsr?§§!ﬂ?‘hd’“l1 Age

of fshore strumiures sane; Flgl is a side

el evation sho quqet ﬁg%\%‘ﬁﬁ ﬁﬁrg‘ﬁf% éﬂeﬁ‘?g"mvrffhmh °IS§P'§ %1% REr e
structure; Figq:a n P LY Wﬂ;ra?t ?oun ¥ c'ér,g r{ﬁ emékﬂ-gg E.Lte‘ﬁg%' on

show ng the wor |ng S rp noore ‘i on- s Is a

si de el evag ong m@%,?g?%m:%fckst@xﬁfers%yfwse ifa d@go@g gr@étsfcerrwlont 0

t he foundation struc wor ki ng shi.p
1 - control, Thus offshore structures can be built with an impr-
oved quolity within a shortened period.of_time.“ Furthermore, -

' the invention facilitates instnllafioh at the offshore site
and reduces_the omount-of‘piping,_wiring and ‘like connectiﬁg
'to' work to-shorten-the period of instulletion. As a result ‘the
invention, which assures a shortened per1od of construct;on,
provides offshore structures at reduced costs.
An embodiment of the present invention will nou be desc-
ribed by way of example only, with reference to the accompany-
15  ing drawings, in which :=-
| Fig. 1 is a side elevution shoying a working ship of the
_~present inuention for installing lorge dffshore structures;
Fig. 2 is a plan view of the same;
rFig. 3 is a side elevation showing the working ship loaded
20; with o lorge offshore structure; | -
- Fig. 4 is a plan vieu of the same;
 Fig. 5 is a side elevatlon showan the working ship moored
to a Foundatlon structure; and
qu. 4 is o side elevation showing the ofszore structure

25  being tronsferred onto the foundation structure.



for insialli*ng Iar‘ge. of fshore structures conprises a |ower huli 2, a ot

gghraiity of guide posts 3 extending upward.from opposite side portioqgéas‘
‘e lower hull* 2, arn upper 5. hull 4 sugported at opposite side porti

by the guide posts 3 and novable upward and downward, and lifting heans

(j acki ng-up nmeans) 5 for noving the upper hull 4 upward and downward al ong
the @Quide posts 3. The lower hull 2 and the upper hull 4 are each in the
form—ef a box. The upper shown snd€figf. tlhendwkrg hdl 2 wkisoy hshijpek and
| ower - si des of the upper -hull 4 are horizontal]. The |ifting means_ 5, each
provi ded for feachnstalidnguildeggoofs shorge sHucines (IAMPLAIRS 2ekRWST of
t he upper hull 4. The guide posts 3 each extend vertically ‘through the
upper hul | 4hadd 2medl PRUrAdity ofngadides Posts k@it dTdine YrY#Ffg neans

5, the upper _hull- 4 is novahl e upward and downward al Qqng t he. gui de posts 3
and can be sEEQPe@PPESifE §3GePRESIONS Af t%%erreﬁ“%e‘véq'. R oOWRRE on

" t-h deck.6 qof the hull 4 are a.skid 7 for. facili '
{1 PCE Ceped 9 sBSeHBRY Jibbetis 35K B ATl S0l gl ag
devi e (ot SHOVR) 108 o SR ULf la MACHA LIPSOy TPV 0O Al

~structrue on i room or’ oper atTng

s o o oA SE BN, 3L M g e et uaral o
- and downward along the guide posts 3. The lower hull 2 and
the upper hﬁll 4 are eaéh in the fofm of a box. 'Thg upper
10 Side.of'the lower hull 2 and both.ﬁpper and lower.sides of
“ the'upber hull 4 are horizontal. The lifting means 5, each
' provided for each of.the gu;de'posts 3, are fixed.to the’
'Tup§er deck 6 of the upper hull 4. The guide posts 3 each
exténd vertically throuéh the upper hull 4 and the"lifting
15 means 5{ .By means of the liftiné'means S, the upper hull 4
is movabie upward and downwéfd along the gﬁide-posts 3 and.
can be secured to the guide posts 3 at the desired level.
Provided on the uppér deck 6 of the upper hull 4
are a ékidway 7 fér facilitating loadihg and unloading'of
20 'large-sized structures, a known'tranéfér device (not shown)
- of the hydfaulic'dr'ﬂinqh'wire tybe for hcving the structrue
on the skidway 7, and a control :éom 8 for.qperating the
liféing means 5, etc. |
| A large'offshote étructﬁré:conStiEuting é plant,

25 for example, will be installed in the féllowing-manner with




6 yse.of the working ship 1 described above (see Fig. 3. to‘Figf’B)f:Eirst,_u
thiggfern'end_of the working ship 1 is brought alongside the quay 9 of the
facory, with the upper 5 hull 4 lowered to the upper side of the | ower

hul I'- 2, and the skidway 7 of the wor ki ngg ship | i s.positioned at the sane

| evel as a skidway 10 on the quay 9 by adjusting-the ballast of the |ower

hull 2. The large offshore structure 11 built in the formof an assenbty
in the factory is then 10 transferred fromthe skidway 10 on the quaj*g“

onto the skiyieRyfl e WsrRDidi sKiEhi padsbyibbe apovel ¢sedevige antbhe ship
1 or ‘a transfer device provided on the quay 9 (see Fig. 3 and Fig. 4). The
of fshore strrigi.ure) 11 transferred to a 15 specified position is fastened
to the upper hull 4 -when so desired, and the working ship | is towed by a
~tugboat or the like td@idstsithe whiceentémdsof utherworking beipndt dlsl ed. A
foundation structure (jacket) 12 -for supporting the offshore structure is
fixed to t hérmwghiotalomgsiddetlz® quayt . of Theef fantiaryenwithusher appPRrhas
“an upper_ end project- ing above the surface of the sea and carrying a cap
truss 13 Al thdawsredg-ehihe 1upPRREesidet At RReotPyREr Buddr dot @nd 11
has reached the site, the ship 1 is npored. ,to 25 - the foundation :
structure 1XheyfkydR%HosieF MO IWRRELRG| phiP 1 1s positioned at the

- same level as a skidway 10 on the quay 9 by adjustinq the
ballagt of the_lowér hull 2. The ;a:ge offshore structurgl
1l built in_the form of'an assembly in the factory is then
10 ftransferred-from the”skidw;y 10 on the quay 9 bnto the
skidway 7 oh the wdfking'ship 1 by the transfef device on
the ship 1l or a transfer device provided on the quay 9_£see
Fig. 3 and Fig. 4).
The offshore st:uctﬁre 11 transferred to a
15  specified position is-fastenéd to the upper hull 4 when so
desired, and the working ship 1 is towed by a tugboat or
the like to the site where the structure is to be installed.
A foundation structure (jacket)-lz for supporting
the offShoré structure is fi*ed-tq the sea bottom at the'.
- 20 sité. ané foundatiog stfucture 12 has an upper end project-
ing above the surfage'of the sea and carrying a cap truss -
13? B R _ | . _ ’
. After the working ship 1 loéded with the offshore
structure;ll has reached the site, the ship 1 is mod:ed tQ

25 the foundation structure 12, and the position of the ship



7 is adj.usted (see Fig. 5). By the lifting means 5, the upper hull 4 is
'heh ITfted al ong the- gui de posts 3 and | ocked in the position where thégh
sKi.dway 7 is,at the same |level as the cap truss 5 13. Subsequently a =
-tenporary skid is provi.ded between the upper hull 4 and the cap truss 13.
The of fshore structure 11 is transferred ¥romthe upper hull 4 to the
speci-fied position on the cap truss 13 with use of the transfer device on
the-wefking ship 1 (see Fig. 6). Finally the offshore 10 structure 11 is
secured to the cap truss. 13 as_by meldlng The construction of the | ower
hul | 2 and t e st | (82 BT heS hunber of the gui de posts 3 are not

limted to those of the above odi ment but _can, be varie I tah
|- 1 NDUSTRI AL APPLI CATI ON Bhe* ﬁ‘rnﬁb“é%'bea’&%o?du hget BPPRE ngge t '%"

Feaberh whelinpasmitaihinag) UFhEBpsich
structure C”‘éhéf&”!ﬁﬁ'éﬂh&%%y PULCLU EndhLglle! $ebU! hsOLhENRLE trusk
5 13. Subsequently a temporary skld is provided between the
~upper hull 4 and the cap truss 13. The offshore structure
11 ;s transferred from the_upper hull 4 to the specifiedﬁ
position_on'the cap'truss'l3'with use of the transfer device
on the working shié_l (see Fig. 6). Finally the offshbré
| lQ’ structure ll is secured to the.bap.truss 13 as-by'welding;
_ | The construétion of the lower hull 2 and the upper
~hull 4 and the number of the guide posts 3 are not lrmlted
to those of the ‘above embodlment but can be varied

- suitably.

15 o ~* INDUSTRIAL APPLICATION -

The workih? ship according to the preéent inven-
tion is suited to use in transporting a large offéhoré
'structure, such as an offshore plant, to the site of
inStallaﬁion and insﬁalling the structure on a foundation

20 structure which is built offshore.
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Cagipns: 1 A wor king rp for installing large offshore structures, the ..

sh comprising a |l ower hull adopted to float on the sur-- face of the o’

wate¥, a ﬂ'r'lwm’nmlmm’je posts extending upwardly 5 " from opposite side
portions s , an.upper hull supported at opposite side
~portions by the gul de® pdsts and nmov- abl e upwardly and downwardly t her eon,

* a.~skidway provided on an- upper deck & the upper hull, and lifting neags:

for nmoving the upper hull selectively upwardly and downwardly al ong théeé* .

-guide 10 posts, the lifting means being arranged to secure the upper hul

in an optional position on the guide posts, the ship being so designed

that, with theleimgr hul | floating on the surface of the water, the upper

hul I can be noved between a first posi- tion, wherein the skidway can be

o fahore ot rubtur & oaRkbes 1ShAsTeF  ETPHOTErd 197 Sho0 ] HEMrRp P TRAE R0 be
be. Subst ant | aFPS SHAPRBEPRI IO Preh GonbrRoRutt o Cor 1A 8" BUm AR on
PLuELe S Hhel Jf Brh gt SRR AR AR T
described gM t B {Rf o8¢ e [ £ de BoPEESHP AP LRSI 1HWRAY RGEL, an upper hull
| | supported_ut opposite side portions by the guide posts and mov-
able upwardly and downwardly théréon, a skidway p:ovided on an
upper deck of the upper hull, and lifting means for moviﬁg the
upper hull seIectively.upwordly an&_doanardly along the guide
10 posfs,-the lifting means being arranged td secure'the_uppef
'_Hull in cn-optibnul position on the guide posts, the ship being
so dgsigned that, with the lower hull floating on the surface
‘of the water, the upper hull can be moved between a Fir;t posi-
tion, wherein the skidway can be substantially aliéned with an
15 6hshore.orrongement so that a large of fshore structure can be
transferred'laferdlly to the upper deck,and be supported from
below thereon, and o second position wherein the skidway can be
substanticlly aligned with an arrangement on an offshore founda~

- tion. structure so that fhe,lorge offshore st:uctdre can be trans-

20 ferred laterclly to the latter.

2. A.Qbrking ship sub;tantially'os hereinbefore described with

reference to the accompanying drawings,




