1 DESCRI PTI ON Title of the Invention: WRKING SYSTEM FOR FLOATI NG
STRUCTURE, FLQOATI NG STRUCTURE, WORKI NG SHI P, AND WORKI NG 5 METHOD FOR
FLOATI NG STRUCTURE Techni cal Field [0p01] The present invention relates to
wor ki ng systens for floating structures, floating structures, working ships
and working nmethods for floating structures. Mre 10 particularly, the
i nvention pertains to a working a floating structure, a floating
structure, a working ship and a.@%géﬁi%ﬁféyhod for a floating structure,
wher eby work such as installation or maintenance of the floating structure
can be perfornmed in a stable state. 15 Background Art !0002 I n recent
years, fToate mf stheiciRyeRtEPr v aMBTING S tERfe & a spar type
have beegrifoRfsed PoRhHitd S FRIETYRPOVBORRIENG! St AN ADAORATNE! Uct ures. A
wi nd power generation device installed in such floating 20 structures
i ncl GdeMETHRRBEOR FlRATING STPRUGTERRSs. A spar type floating structure is
constitq%ethﬁgg qéﬁga%e, by a columar floating body and a ball ast, and
t he floa‘?ﬁg:bod§ erected on the sea by the weight of the ballast is npored
by noorimpaapl es fisepresent Patentidoctwented andwPakeny 2psbDeesnent 2).
[ 0003] For exanple, Patent Documenf_ 1 djscloses a spar type.floatin
st ruct ur®¥ orl v I D oier L gemet 3t | bk ?ﬂ?%eﬁgﬁ%ft%ﬁgﬁh V%EFhﬂﬁsg%b%gr and
lover |igdsy whholdpund aneds fEoat i ngabody devipgusysindidgal precast
concrete bl ocks 30 continuously arranged between the upper and |ower |ids
and1Poi ek tiogetaeky byt IPC et ien Hed Toi uppe? 21 Va¥ Khgd bdY§t#AvIi ng an
upper i recast c | o i QLN t r
floatingﬁggggzgvﬁgﬁﬁg%ee éﬁ%ﬁﬂﬁidﬁkg}%g%fﬁbaé€rbgtu§g' ? &QPK{Q@B

ship and a working method for a floating structure, whereby

work such as installation or maintenance of the floating
structure can be performed in a stable state.

15 Background Art
[0002] In recent years, floating structures of various
floating types such as a spar type have been proposed as
offshore wind power generation floating structures. A wind
power generation device installed in such floating

20 structures includes a mast, a nacelle, and blades. A spar
type floating structure is constituted, for example, by a
columnar floating body and a ballast, and the floating body
erected on the sea by the weight of the ballast is moored
by mooring cables (see, e.g., Patent Document 1 and Patent

25 Document 2).
[0003] For example, Patent Document 1 discloses a spar
type floating structure for wind power generation on the
sea, which includes upper and lower lids, a hollow lower
floating body having cylindrical precast concrete blocks

30 continuously arranged between the upper and lower lids and
joined together by PC steel, a hollow upper floating body
having an upper 1lid and precast concrete blocks which are

joined to the lower floating body by PC steel and which are



2 smaller in dianeter than the above precast concrete bl ocks, and a ball ast
tank joined to the | ower surface of the |Iower floating body by connecting
steel pipes. [0004] Floating structures such as the one disclosed in 5
Pat ent Docunent | are associated with a problemthat, while work such as
installation or maintenance of a floating structure is perforned, t he
floating st Ecture rolls due to waves, wnd or the Ilike, i
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i FFi cur e G ns Bfenerareshan Bhes SREv e e e e nEPEsRae PREcKEoat i ng 10

structurgnisat p¥edaby 8aMRrkbndedhip tacancaceaswheneect he takl iBgeef the
floating structure is small, and work such as installation or maintenance

of the fFfbagrhgIsPpaitdyecPENperfBENEdSEhePEPEFO005] For exanple, in the
Backgroupdofi§ secki gn. of 1§t?é§%ﬂEeQ°SHEﬁ“552th@ Hﬁ%hggsgﬁogegtgh'!“g an

of f shore mnnd power gener tron device In a spar type floating body is
descﬁibeaatenmhbohumhatsbaaréypesbb@atbdgwbbdyalgrbaﬂdmdchﬁtandhﬁémed to a

| f tall at d_into t fl oat
Pody to BPBE SUHB 30 FPORHAG by S-nBOH G EABP o8 cOnAdeRBETH Lh anchor o

are tiedsteutberspas p¥peotheali sgebadyatang atpastura mracekl auandobl ades
are nmounted on the spar type.floating bodg [ 0006] Al so, Patent Docunent 2
di scl ose¥2BSe at YhaF anTi A@hiéhea SR6LEFel eéﬂﬁéthéF §PoFPREYa k! i ndri cal

spar typen&Sybleatidigh-Rady; s fr ) ai chstdEerd s fips nethbeiygen two hulls set
apart from each other at an approprlate interval and fastened together by a

conidéct | pgruehbee, iantacednhvdat vonksagt BbaPT be aec@ﬁﬁﬁdaheng the spar type

floating, 999¥??Raﬁﬂ%ﬁgé%gga;%%ﬁégtkﬁcEBEgﬁgsaémgli“t bB mg? E?EB part of

t he 30 connec or ‘Wi ndi n e spar type
fl oati ngaboiystsliaxedn aremamnaegedcenofhéhbufﬂsaomnbosbracdeSeoﬁsthe
acconmodati on se tlon and an automatic position maintaining device is

i nst al | AT h°ohe

[0005] For example, in the Background Art section of

15 Patent Document 2, a method of installing an offshore wind
power generation device in a spar type floating body is
described in which the spar type floating body is laid down
and towed to a place of installation, ballast water is
poured into the spar type floating body to erect the

20 floating body, mooring cables connected with anchors are
tied to the spar type floating body, and a post, a nacelle
and blades are mounted on the spar type floating body.
[0006] Also, Patent Document 2 discloses a catamaran in
which a storage section for storing a cylindrical spar type

25 floating body in a laid state is formed between two hulls
set apart from each other at an appropriate interval and
fastened together by a connecting member, an accommodation
section for accommodating the spar type floating body in an
upright state is formed as a cut in the front part of the

30 connecting member, winches for winding wires, by which the
spar type floating body is fixed, are arranged on the hulls
on both sides of the accommodation section, and an

automatic position maintaining device is installed in one



hul I . The patent docunent al so discloses a nethod of installing an

of fshore wi nd power generation device, in which a cylindrical spar type
floating body in a laid state is storgd in the storage section between the
hulls of the 5 catamaran, the spar type floating body is towed to a pl ace
of installation by the catamaran, a plurality of anchors are suspended from

t he cat n, the spar type floati body is rotated about its front end
and eregfnlzg,f' and Safer ™y é%ﬁ%meélatnfg%q i B es Héer%%g ed to the spar
type 10 fhoasiinondogy,othenanshpisdapewepngestegdrionthevspar type floating

body by nooring cables. Prior Art Docunents Patent Docunents [0007] Pat ent
DocunentWiich apamesendai ¢r-bpepe Pat 8p¢ 150Publy cRedvniNogd D809- 228792

Pat ent L1 W apane, L d- ; Pat | { gaty 2009- 13829
Sunmmar y[%%bgtrﬁ%elgnv%ntl on %?%%%%%59§§PE§ S%?%/Vé%lﬁyttﬁeﬂl?g%gﬁﬁogggm 0008] I'n
the Pnstadtatdiom netiwddor aypof f shotengd nddponer tgenerati anpdavece

di sclosed.in Patent., Document. 2, however, it is necessary to build a

edt car S oY Sibl HHEEhany St FOMTE = ot &k RaPEEREY arbct R Epar type

f1 oati Nga otk ESpepdsd NHr & priod| et hatrae) ealseds o6t Syp25f AbSDinyhen

mai nt enance or the like of the offshore wi nd power generation device or the

f1 oat i nPHody: Heeds? 1 RPPEr Fof et ot $29 1T tEFECEY caPfy2 b8 such wor k

with the flaating hody) kepind 11984489 4 £ 6rE &N ea THWSEhE hep sPaE vy Pe
floating body needs to be rotated to lie and then towed to 30 a cal m sea

areal giMioRf¥MEoedy a Prolrehehatarhecowrkired efd i ehensyar styppor .
[ 0009] Thﬁ@%}%%tbéi})’e%}ir&’& gc5§g£§§i in view of the above probl ens, and
ereof 1sto p e’ a )

an object t rovi
Prior Art Documents

Patent Documents
[0007] Patent Document 1: Japanese Laid-open Patent
15 Publication No. 2009~248792
Patent Document 2: Japanese Laid-open Patent
Publication No. 2009-13829
Summary of the Invention
Problems to be Solved by the Invention

20 [0008] In the installation method for an offshore wind
power generation device disclosed in Patent Document 2,
however, it is necessary to build a dedicated catamaran
capable of towing, rotating, and erecting spar type
floating bodies, posing a problem of increased costs.

25 Also, when maintenance or the like of the offshore wind
power generation device or the floating body needs to be
performed, it is difficult to carry out such work with the
floating body kept floating (erected). Thus, the spar type
floating body needs to be rotated to lie and then towed to

30 a calm sea area, giving rise to a problem that the working
efficiency is poor.

[0009] The present invention was created in view of the

above problems, and an object thereof is to provide a



4 working systemfor a floating structure, a floating structure, a working
ship, and a working nethod for a floating structure, whereby work such as
installation or maintenance of the flgating structure can be performed in a
5 stable state. Means for Solving the Problens [0010] The present invention
provi des a working systemconprising: a floating type floating structure;

and a mnrkigg shi conf%gured io erformat |east installation or 10
mai nt enafitE<bRIt AESFFBat Phg? st ﬂﬁ?b?%,sg%EFBFﬁeth@ ??83 tAY structure
i ncl udessargotUpa, sgclhbpRiMhOSEi Per hphekaliosui hgcRetBolioeaked at a

waterline when the floating structure is floating, a ballast section
ar r angedt bed bing het eeftinhc sebhebRPY anarh Frahgesseeefahlakianged at an 15

| nter medy 2l - RLLEON, OF ¢ f0Cr €0L UM, SEELL 0N  LNEMOEKT PO- EbERbNEhudes a

gri ppi ng section capabl e of engaglﬂg W t tﬁe Fange section, the floating
struct uretaplée hetaoeki ng ship includes a raising/lowering device configured
to raise,and | pwer tfe.flogﬁing s%iucture or the working ship, and 20 with
the gri ?i@ss 2F i DR G heFot kP ge%ﬁip engaged with the flange section of
the floafdomyopt ructh eprdsant | paténgishapeovibesf hoabrkgngt systume or the
working ship is raised or |owered to_secure the floating structure to the
wor ki ng SHMPL19519013] Thed tandi hgPe ohbPRhgdeSFEBCFYTef oRNExanpl e, a

bal I ast Rdj st ngn devi&er Phevidedoi Petherhaklastasect hona 0iathenf boating
structure, or a ballast adjusting device provided in the working ship, or a
j ackOcapabl et ofanae sphgtndt | oakriagst hecyrippi igesetni bhct 6§eahendwi th the
vor X 00 S0PiLPcLORAZ 1, o9 W BRCLLOR, Ve gpcepee g the bl st
whi ch waederfzaa be Soppteedatnd wdterline when the floating
structure is floating, a ballast section arranged below the
column section, and a flange section arranged at an
15 intermediate portion of the column section, the working
ship includes a gripping section capable of engaging with
the flange section, the floating structure or the working
ship includes a raising/lowering device configured to raise
and lower the floating structure or the working ship, and
20 with the gripping section of the working ship engaged with
the flange section of the floating structure in a floating
state, the floating structure or the working ship is raised
or lowered to secure the floating structure to the working
ship.
25 [0011] The raising/lowering device is, for example, a
ballast adjusting device provided in the ballast section of
the floating structure, or a ballast adjusting device
provided in the working ship, or a jack capable of raising
and lowering the gripping section together with the working
30 ship.
[0012] The column section may be slenderer than the

ballast section. Also, the ballast section may have a

ballast tank to and from which water can be supplied and



di scharged, and water may be supplied to and di scharged fromthe ball ast -
tank in accordance with lowering and raising by the raising/lowering
device. Further, the working ship maysinclude a controller configured to
control 5 the supply and di scharge of water to and fromthe ballast tank,
and a nonitor configured to nonitor posture of the floating structure.

[ 0013] The, gr.i ppi ng section nay have a pronged unit with recess
cor r espdei Hef 1 ¢ 'heﬁ%jt%a%e]&im%%rﬁ%r%‘ﬁﬁ?gfe%aw 489 of S HBAPEF T pher al

surface ofod he,cabmy sectd.on andsfBYrdendé rangedlaheaihgvend the working
ship. Also, the gripping section may have an el astic nmenber arranged at a

portion teevignd wherlee tivl Hippl e EERY | BV EGPes HHD Tont™ @ with the
floati NG, SHELE] Ui o Oa B B aéwgcmgnfgn&a g g%%é 19 LeStEbE

hori zont a venen ange section. 014 T ange section may be
conf bgurtate soumsl ¢ cahe @t 4 @cdvadd eo findh et achabhd. fThe theabahiastructure

is, for exanple, a spar,type flpating body. Also, the floating structure
may havetaé%%\ﬂ Rl PnetOyErer atty l%llé%?% tovﬁl%lalg%rc%%ﬁltlf%n%%o s

Sseérvati on

equi pment o S0 aft PeVBlrgener ati on devi ce, lighting equipnment, or radio
communi cati on equi pnent arranged above the col umm secti on. OOlSlrQI so, the
present iHehtion ﬁ?%ﬂﬁ@%plangl%%ﬂhﬁnt%% PRB%E R NRTRYEEL Wr et cBhbri sing: a

col um %fcféégg§w55¥%égb$ﬁﬁiﬂ@eiﬁlsﬁyﬁéagf bscipeahedrattaayatgrti ne when

the floating structure is floating;, a ballast section arranged bel ow t he

col Gfn settilon;paniblefa hnger Sect i of e apgbdnat saAtiar erR@dray ePportion of
Lhe, S0l Yl ASEid O, SNt O e, 1 anas, pockl o oenas ] Lo, an, sngegerent
wor ki ng s i orf QREp] Hdwee caoh uama setct i emivay dersheadeaerathantidte bal | ast
seCtiOn'tﬁiﬁﬁ%ftJﬁ%Eﬁ”éﬁgtgﬁfggigg gg’tbggecgmes into contact with
the floating structure, or a supporting member configured
15 to restrict horizontal movement of the flange section.
[0014] The flange section may be configured so as to be
attachable and detachable. The floating structure is, for
example, a spar type floating body. Also, the floating
structure may have a wind power generation device, wind
20 conditions observation equipment, a solar power generation
device, lighting equipment, or radio communication
equipment arranged above the column section.
[0015] Also, the present invention provides a floating
type floating structure comprising: a column section whose
25 peripheral surface is located at a waterline when the
floating structure is floating; a ballast section arranged
below the column section; and a flange section arranged at
an intermediate portion of the column section, wherein the
flange section constitutes an engagement section for
30 securing the floating structure in a floating state to a
working ship.
[0016] The column section may be slenderer than the

ballast section. Also, the ballast section may have a



6 ballast tank to and from which water can be supplied and di scharged.
Further, the flange section may be configured so as to be attachabl e and
detachabl e. The floating structure is; for exanple, a spar type floating
body. 5 Also, the floating structure may have a wi nd power generation
device, wind conditions observation equipnent, a solar power generation
device, |ighting eqyipnent, or radi o communi cation e uiﬁﬂgnt arr.anged above

t he col Ltk i oHK (60171 Eut TR VRERR BRESENTST nPenE BRI pFIVFE8s a wor ki ng

10 ship §psciperdod M ngathdgasind nstaldatdant ign el plighanaer Qfuded | oati ng
type floating structure, conprising: a gripping section capable of engaging
with thesd |datiagstaterchzblangnd datrarhgploverithy dedteiEapabl e of

adj ustin I of . t ri sect | f aryatersurface, wherein the
15 gripﬁ%ﬁggggg%?d%STgﬁ?%iéééﬁﬁg?étgv%8$€ %%@émater sﬁ?face§by t he
rai sbng/Abve/ i tige deMoxeinn® secuceutdendyoddvagasvindtpeeern a floating

oxanpl & OH DA T LGt SR HEEA oL iyPeaTbr L Re o RaPaErrer ParERtE Enadno O
| ower i ngsd her g5 Ngeseedt Don t @get ber wWightihe wgukpmgnshi pr £8818] The

floating structure may have a ballast tank to and from which water can be
suppl i ecF AN SEHER Y eRAUEICE hed WBRRIRY BPPE nBlSi RELUER S°€bhtFol | er

confi gur ﬁﬂofkﬂ 25 coptnply | hensupply.and: dischasgeppbyvyatsr at foargdnfrom the
bal | ast tank and a nonitor configured to nonitor posture of the floating

st r 46t urghip 0020] ddef dtrobnd ngt st east uteshaylantpuder angdbhbpnageet Pbn whose
per pher 16 SALEAE gl LR, S amterline dhoptenebica  orbnggstuctu o
cor r espossh tigon Ncshpee t ©f aecdagimd ewenhi ahe hl bavinghetpectpheral surface
of the qgggqy nggiégvfgwgg?'gbgeg{égngggagieabgogajusting height
of the gripping section from a water surface, wherein the
15 gripping section is raised relative to the water surface by
the raising/lowering device to secure the floating
structure in a floating state to the gripping section.
[0018] The raising/lowering device is, for example, a
ballast adjusting device or jack capable of raising and
20 lowering the gripping section together with the working
ship.
[0019] The floating structure may have a ballast tank to
and from which water can be supplied and discharged, and
the working ship may include a controller configured to
25 control the supply and discharge of water to and from the
ballast tank and a monitor configured to monitor posture of
the floating structure.
[0020] The floating structure may include a column
section whose peripheral surface is located at a waterline
30 when the floating structure is floating, and the gripping
section may have a pronged unit with a recess corresponding

in shape to a circumferential half of the peripheral

surface of the column section and may be arranged at a bow



of the working ship. [0021] The gripping section may have an el astic nenber
arranged at a portion thereof where the gripping section cones into contact
with the floating structure, or a 5 supporting nmenber configured to
restrict horizontal novenent of the f?oating structure. [0022] The present
:nvention al so provides a working nethod for perform ng work including at
east installation or mai ntenance of a floating type floating structure on
10 wat erof coMpri et R af ¥ngagi ng process of engagi ng a mork?ng ship with

part of the ] oatifige S{FUGLIKE; s@-EEEHIhAY REesess ofasecuriagpthe floating
structure to the working ship by raising or |lowering the floating structure
or the workimgeshilp;a apel blowrkhegepf ocesseofheag FyPRYNOUESI5LIPAe work with

respect L9 1he. f] 9aling st rystyr e, [0023] The working, oot hpd may furt her

conprisel a re}ea5|ng process of rel easing age tiveen the floating

st r ut ureu@nelr t hreg woskibang b Hidpyredi songestrionendngzoheall oati ng
structure or the r%%ng ihi$; and a retreat 20 process of releasing
engageneitV Heteen t Hae 1622 Fhiyd st rURELIrESand the working ship by detaching

the workjggeshi p frigmshesdhoalhngnstschuse. pAdvantageousrkifigets of the
| nvention [0024]Wth the working system floating structure, 25 worKking
ship andisigr®d NP Free WOE HEERY df gkt bR Ehedpresaht 1east installation

or maintenance of a floating type floating structure on

10 water, comprising: an engaging process of engaging a
working ship with part of the floating structure; a
securing process of securing the floating structure to the
working ship by raising or lowering the floating structure
or the working ship; and a working process of carrying out

15 the work with respect to the floating structure.

[0023] The working method may further comprise: a
releasing process of releasing linkage between the floating
structure and the working ship by raising or lowering the
floating structure or the working ship; and a retreat

20 process of releasing engagement between the floating
structure and the working ship by detaching the working
ship from the floating structure.

Advantageous Effects of the Invention
[0024] With the working system, floating structure,

25 working ship and working method according to the present
invention, the gripping section of the working ship is
engaged with the floating structure in a floating state,
and the floating structure or the working ship is raised or
lowered so that the weight of the floating structure may be

30 Dborne by the gripping section. Thus, relative displacement
between the floating structure and the working ship can be
made less likely to occur, and the floating structure can

be secured to the working ship. Even while the floating



invention, the gripping section of the working ship is engaged with the
floating structure in a floating state, and the floating structure or the
working ship is raised or |lowered so ghat the weight of the floating
structure may be 30 borne by the gripping section. Thus, relative

di spl acenent between the floating structure and the working ship can be

made less likely to occur, and the floating structure can be_secured to the
wor ki ng %Efb?tﬁﬁﬁnlﬁhFPeatﬁéo?Fbﬁgiﬁ@atg'sgpﬁ%tﬁPg iésiﬁnﬁgﬁﬂiégﬁﬁﬁ state,

wor k suchrasainstabhati g8 ehenMBipLenagceteficthecf kaat bagesthugt ure can be
easily perfornmed in a stable state at the floating |ocation wthout the

need to PevEorhedfivati Agablieuetare. a5 Bhref1PasEPBPLPEATEP t he Drawi ngs
[ 0025] F1 & ¢ LA St e ShdBaVE BhbLLUSKL AL B8R OURLALL GanTi guration of a

wor ki ng systemfor a floating structure according to a first enbodi nent of
t he pr eskniefnbeatripti®hGoflBhesDaapliagsview illustrating the overall 10

fi i ft [ di he fi nbodi f
The prostt2hvent Fofic 18 18 SERET,REER S0 83k B bafioy rBuP 5P A dr | ppi ng

section @bnfiYarKingnsSBEPashevRihg ElSBeml Aoand IBoaklity 28rukkustrates the
gripping section of the 15 working ship shown in FIGS. 1A and 1B, as viewed
froma di¢eetfdndi hai eaf £8sbycBPPOW BN FnOEl EheoRresent 1nEpptisg-jis a

schemati ¢ seckignals Vi gw,ob1 khe, WKk 19, S0kR:shgWenENELES11I A and 16
FIG 3 is a schematic diagramillustrating control of 20 the working system
of BIOG donfiguratipe ofAthe| wsrkangssastenkagondingdtpotha fR&ati ng

;tructurgmbgéiﬂgn%hg Bgingeg ﬁEeﬁh§Qﬂ%@ohU FIGS. 1A and 18, and
i |l ustratesa State ngorepmoré.

FIG. 2A is an enlarged view of a gripping section of a
working ship shown in FIGS. 1A and 1B.

FIG. 2B illustrates the gripping section of the

15 working ship shown in FIGS. 1A and 1B, as viewed from a
direction indicated by arrow B in FIG. 2A.

FIG. 2C is a schematic sectional view of the working
ship shown in FIGS. 1A and 1B.

FIG. 3 is a schematic diagram illustrating control of

20 the working system of FIG. 1.

FIG. 4A illustrates a working method for a floating
structure, using the working system shown in FIGS. 1A and
1B, and illustrates a state before work.

FIG. 4B illustrates the working method using the

25 working system shown in FIGS. 1A and 1B and illustrates an
engaging process.

FIG. 4C illustrates the working method using the
working system shown in FIGS. 1A and 1B and illustrates a
securing process.

30 FIG. 5A illustrates the working method using the
working system shown in FIGS. 1A and 1B and illustrates a
working process.

FIG. 5B illustrates the working method using the



FIG 48 illustrates the working nethod using the 25 working system shown in

FIGS. A and 18 and illustrates an engagi ng process. FIG 40
illustrates the working nmethod usingd¢he working systemshown in FIGS. |A
and 1B and illustrates a securing process. 30FIG 5A illustrates the

wor ki ng nmet hod using the working systemshown in FIGS. | A and 1B and

illustrates a working process. FIG_ 5B.illustrates. t) r ki.ng net hod using
the 9 WOMKiRG SYStEm SHER i? BIES - 1A frﬂﬂjsl]@aaaﬁ&ji rﬁ1%1%\%%?raatteegg & rel easi ng
process ;aNd-a iRt BN OGESS a retreatFlfzoddsd ] lustrates a working system
for a floating structure according to a second enbodi nent. of the present 5

i nvention, afdG-l |6fstirldies e tersatte WETEMY %9y Fect i bPA's M t ached.
FIG 6BJLlustral ex.dhenor King, System aaadingd bf he,sqaandprbodi ment

of the preésent invention ustrates the attachment of the flange

sect b on.ink@FEItGongCarld ustinattesa ttdre anvortd ey By/BStem actirigaigae 1de second
enbodi nent of the Cgr esent invention and illustrates a state after the

fl ange SecHGRGE %4t t ached. FIG 7A illustrates a working system for

a floating struct Wee jaccoidiangd arée Wi rid renhogd remtaofotdimpresent 15
i nvention. FIG 7B illustrates a working s s_temfocg a floating

st r uct urtdCacESIAh gHRY H QU tH difo TR of LT HE prIs etit? i nvent i on.

illustrates the attachment of the flange section.

10 FIG. 6C illustrates the working system according to
the second embodiment of the present invention and
illustrates a state after the flange section is attached.

FIG. 7A illustrates a working system for a floating
structure according to a third embodiment of the present

15 invention.

FIG. 7B illustrates a working system for a floating
structure according to a fourth embodiment of the present
invention.

Mode for Carrying out the Invention

20 [0026] A working system for a floating structure
according to a first embodiment of the present invention
will be described below with reference to FIGS. 1A to 3,
wherein FIGS. 1A and 1B are a side view and a plan view,
respectively, illustrating an overall configuration of the

25 working system according to the first embodiment of the
present invention, FIGS. 2A to 2C are an enlarged view of a
gripping section, a view of the gripping section from a
direction indicated by arrow B in FIG. 2A, and a schematic
sectional view, respectively, of a working ship shown in

30 FIGS. 1A and 1B, and FIG. 3 is a schematic diagram
illustrating control of the working system shown in FIGS.
1A and 1B.

[0027] As illustrated in FIGS. 1A to 3, the working



Mode for Carrying out the Invention 20[ 0026] A working systemfor a floating
structure according to a first enbodi nent of the present invention will be
described below with reference to FIG3 1A to 3, wherein FIGS. 1A and 1B
are a side view and a plan view, respectively, illustrating an overal
configuration of the 25 working system according to the first enbodi nent of

the present invention, FIGS, 2A to_2C are an _enl arge jew of a gripping
secti on, SESYPBW of CEREIYRY ppPnghseltFoh FFBATATEN e8?i%heiHHF8§Pgd by arrow

Bin FIGng&nt 898 8rSehesBt hcrsgstingatyybewionespgckiyekyuref 2aanarking
ship shown in 30 FIGS. | A and 1B, and F?G. 3 is a schematic_diagram
i|lustrativgrkongrohipf3t Rerwbekingnsngt e sA8RA FRSFLastalA2gAan1B
[0027] As_ | | n_ El - Lhg 1f, sysiem il according
to the f?%s%ggﬁgg%?ﬁ%%togfEﬁﬁekg?%géﬁ? %Eggﬁ?Fg% ?hcludes af oé?ing type
f | oatsi ngsstunactoe e2 2i antludewor kcofushi pe8tfon perfowhiing ahel east the

installation or i nt epance.of _the floati structure 2..The _floati 5
st ruct ure® 5 PRgFg e§uﬁ?ﬁﬁ?uﬁﬁ $8CEFof a%oggﬁhWEﬁeEElne WheHeFéFogu:che is

€ perip
| ocat ed afothenyaterhiperwhenithelbhoahyngasbelctgeesdcisohl pating, a
bal | ast section 5 arranged bel ow the colum section_4, and a flange section
6 arrangefrabdad Paternebdracel PRt F8RTHPNt e BBPUAMLLE8BEPOASERIAN Fhe

wor ki ng §P£Qnﬁe&n§£ugﬁsiﬁtQEEQBEQEeSEBEE98n7p§aﬁﬁgl@o@ﬁmﬁngggkﬂgn“jth the
flange sectioh 6, and a raising/lowering device 8 for raising and | owering
t he 1f0l oad i ndrst ruotiuirey Zh AN th irvel ufeppl riyr sereit@nsgceior he wor ki ng ship 3
Frosees Moo L% LARRELTRL R L LY5-48 Sppacporipsiire 2 ine
or |oweredisongetowerihe fkoateng sbructuséng bodt hewawrikpnghship 3.
floating structure 2. With the gripping section 7 of the
working ship 3 engaged with the flange section 6 of the
15 floating structure 2 in a floating state, the floating
structure 2 and the working ship 3 are raised or lowered to
secure the floating structure 2 to the working ship 3.
[0028] The floating structure 2, which is a floating
type floating structure, has the column section 4, the
20 ballast section 5 and the flange section 6, and the flange
section 6 constitutes an engagement section for securing
the floating structure 2 in a floating state to the working
ship 3. The floating structure 2 is, for example, a spar
type floating body. A wind power generation device 9, for
25 example, is arranged above the column section 4.
Generally, the floating structure 2 is erected in and above
the water by the weight of the ballast section 5 and the
buoyancy force of the column section 4, and is moored by
mooring cables 10. The floating structure 2 is not limited
30 to a spar type floating body and may be some other floating
type floating structure, such as a semisubmersible type,
barge type, or tension leg type.
[0029] The column section 4 generally has a hollow



[0028] The floating structure 2, which is a floating type floating
structure, has the colum section 4, the 20 ballast section 5 and the

fl ange section 6, and the flange secﬁion 6 constitutes an engagenent
section for securing the floating st &cture 2in afloating state to the
wor king ship 3. The floating structure 2 is, for exanple, a spar type
floati ng body. A wind power generation device 9, for 25 exanple, is

ar r anged-abiovlr gl oglanth keserion Whe cenkia 1SeCt R 14 oat i wiPStucture 2 is
ted | i | pst ‘ 5 and
erected 4 Ca?‘fokﬁggyag}é){]ecw BYodhe, ypeighicof 4 he bakl astegecidon 5 an

t he buoya he colum section 4, and 1s noored by nooring cables
10. The #d oattieng s®rlgot, utt@e? dod umot sleiatiitoed 430 st @ lersisarent yherf [tdet i ng body
and may be so ot her floating type floating structure, such as a

seni subrit 'aﬁntg 5 ,Orbafi)'geBtyf}l@?m&g {eFsion &y Sﬁf%el.dn[ 0029] The col umn
sect son < generat lnhdhascree hll ot Ideeylomds| ciad shapes bacheseot he col um
section 4 is used to | r?)art buoyancy to the floating structure 2 and is

exposed "id-Mgletr LR ot 1N el UmPEeRtivh K1 st et rPY %S he bal | ast
section 5,4 By; JBKiNg-the COol s {:04m e Seisd endies 1 s £ had, theg bal | ast

section 5, it is possible to mtigate the influence of external force
exert ed 1duweay e @nichd idadceurrent, inprove dynam ¢ characteristics, and

reduce nﬁﬁf g force, 0].Th S i adj ust the 10

buoyancy oird;]e of qfrhee 48IO%E§ s%tngse%(lfat?iuécr?uér eg%&%%gtc?f%%;‘]\{ﬁ,&?%e bal | ast

sectbon kudama@y i d@stodt artke 5l dot ang $tomewnteh? watSgredist isudplyvi,ed and

di scharged in alccordance, with | oweri n%c raisin b%%t he rgi si ng/ | oweri ng
t

d
devi ce glangteriast stpptidy T PEhE o ﬁ%?betdarf]?o At 551"t ank 15 51

by usi ng;nfcH exa®les Agpiied2a0d dhechdkged an i dtustaatied Wkl G 3. By
adj usting the amount of water supplied to or discharged fromthe ball ast
tank 51,1aweiingend malsinadustne ned ity Lappried ¢eviee $1 oating

Struct ung 2., 'ﬁlsgosuﬁgﬁ&@ﬂ@%n@e&fé&?atsgmsfﬁorﬁ i X€d pallast tank

15 51 by using, for example, a pump 52 or the like, as
illustrated in FIG. 3. By adjusting the amount of water
supplied to or discharged from the ballast tank 51, it is
possible to adjust the weight applied to the floating
structure 2. Also, the ballast section 5 has a fixed

20 ballast 53 which is located at the bottom when the floating
structure 2 is in an upright position and which serves to
apply a fixed weight to the floating structure 2. The
draft and posture of the floating structure 2 are
controlled by the ballast section 5.

25 [0031] The flange section 6 is arranged at an
intermediate portion of the column section 4 and
constitutes an engagement section that permits the floating
structure 2 in a floating state to be supported by the
working ship 3. The flange section 6 has a diameter larger

30 than that of the column section 4 and is configured such
that the gripping section 7 of the working ship 3 can be
brought into contact with the lower surface of the flange

section 6. Also, the flange section 6 is formed so as to



20 ballast 53 which is located at the bottomwhen the floating structure 2
is in an upright position and which serves to apply a fixed weight to the
floating structure 2. The draft and pgéture of the floating structure 2 are
controlled by the ballast section 5. [ 0031] The flange section 6 is
arranged at an intermedi ate portion of the columm section 4 and constitutes
an engagenent section that permts_the floating structure 2 in a floating

state toPBelstppsft 2BOB§ Fﬂg WBFEFHén§hWBe§.t?%ef#Péﬁ@EgSEEFPSHuéehas a

di aneter | aggel o30ihhansbhatxghptBe co) unm-sectd omd angdnys sopfigyred such
that the gripping section 7 of Fhe wor ki ng ship 3 can be brought into

contact o hhohhe tbaertharVaterdfineheit| afgeoseébiiente. maksothehe fl ange

section i o] . S | oca e.th erline en the
Froating sefae aeCsBRBP1bSe; Raktly, O HA B POEn bRt L bR Il
secticon 61baghey shanctheewat ¢l fheatihgl, Sapdssbbirmptoveakestibelfiltgnge

section 6 |l ess |ikel 0 subner in ter .when the 5.floati,ng structure 2
TSt ont PRG. “GRELEE PRBLGUETOYSTBEr £ Canl RBTREnGSEEEPEL anty when ¢ he

gri ppi ngesgst@Nwithstpagagetqgw thcthenf bangensestidom, bor Theambeéh, or
di ameter, and thickness of the_flange section 6 are set appropriately in
accor dangedwiphckppdst Ponsheuéhanget REChEPEhe BFct RBTt18PPIFBRELAGSSYr uct ure

2, cont enfSaboMaLhea Skizen Ohohlie YBRK! BACANLE #noahdishieng! hnal the

gri pping section 7. Al so, ange nmay not necessary be circular in shape
and lfay havetangestangtubae ghapentp0032pTheowkndspereprfgeher apicsandevi ce 9

i ncl udes,. for.,15 exanpl e supporting.post 91 .nacel | a bl ades
93. The %ﬁb%o?ti%ﬁép%§¥egi€FsogegﬁﬁpggﬁgpﬁggfF%ﬁgéogegfig%?%ohnt %upports

t he nacefieng2 mad hbe htadesa93. bdheinaceklkeif2shapeannel mayr hevky
generator, not shown, contained therein and generates electric power as the

bl ades 93 4F&C209YbE4t 832PFhe bl ades 93 are rotated by the force of wind.

The wi nd[powe] generatipAqde¥iee JeABYaBEoAr HaRged 8t iacpankkonret the
columm section 4 | ocated above thée flange section 6 or na%lbe set up on a

pl atloor neXapped, a $hRPPHping post 91, a nacelle 92, and ades 93.
The supporting post 91 is set up on the flange section 6

and supports the nacelle 92 and the blades 93. The nacelle
92 has an electricity generator, not shown, contained
therein and generates electric power as the blades 93 are

20 rotated. The blades 93 are rotated by the force of wind.
The wind power generation device 9 may be arranged at a
portion of the column section 4 located above the flange
section 6 or may be set up on a platform formed at the top
of the flcating structure 2. The wind power generation

25 device 9 is merely an example of superstructure installed
at the top of the floating structure 2, and wind conditions
observation equipment such as an anemoscope and an
anemometer, a solar power generation device, lighting
equipment, radio communication equipment or the like may be

30 installed instead.
[0033] The working ship 3, which is a marine vessel used
for performing work such as installation or maintenance of

the floating type floating structure 2, includes the



of the floating structure 2. The wi nd power generation 25 device 9 is
nmerely an exanple of superstructure installed at the top of the floating
structure 2, and wi nd conditions obsqﬁyation equi pnent such as an
anenoscope and an anenoneter, a sol ar ‘power generation device, |ighting
equi pnent, radi o comruni cati on equi pnent or the |like may be 30 installed
instead. [0033] The working ship 3, which is_a marine vessel used for
perforn1@€ﬂ@@#%95%%%th%ni%s@%¢l%@?oﬁab?lﬂﬁ?%?%ﬁéhE% EVihe Ftoatifg type

flpaFing?§%%¢£ﬁ r§e8tiéHC#UP§Sr£b§ed;§e9££PP§ngosgﬁéiQHrfa@@dofhe_
raising/to Ing device 8. The gripping section 7 is raised relative to the
surface witewatley byetheisaigi hgréoweyi Agvdesi Be BO secyeeuklet he floating

structure 2 jn a floating state to L. PRI 5,s8eciio t is, the
vor ki ng Shipt 57 L8TbhTr gt b et t 8 be abrPs s bhr IR at i ng
strust uree@cidnarfl aatdng st atres  wihek oy kéhnigo shi s 0 nodnutiesjrddsigles t he
gri pping section_7 capable of en agin with the Llangg section 6, a crane
31 inst af? &er o bdatd %%@pﬂﬁ?k??% h?%ti@gs?tﬁﬂa A'Storage®space 32 for

mat eri al g1 ysed §ose yos K sueh s s alil B8 i oni k1 W 1t enaficeefciidie f1oating
structure 2. In"the figures, a driving nmechanismof the working ship 3 such
as a maior Pl ne, s¢et et T ed2P3Db849 ThengreppPnyisBcthdnt ¥2ngSused to hol d

and 15 sy the fl sect | t i SLEUEE HEEsR i pAS
M ustr F e e Fes TR g S Bh For chanpior The bt bifo SaBtion 7 has
a pronged, umd Flswbthga speess3zofoespahdrhglisnushdpéorowarki poahferenti al

hal f of the, ' I f f th Lon 4 ' d 20
At e b BFS TROL Ry &7 gt ST P 3P ATES, CheURP| hubParaa Therred5hd ine

gri ppi ngrseeké oni Jupdy, i Achudei ag eberkhesmesbethd2warkangedhap a portion
t hereof where the gripping section 7 cones into contact wwth the floating
struct urgi@l apda siphorerag frenbdr SU¥8LEGr restricting hori zont al

[0034] The gripping section 7 is used to hold and

15 support the flange section 6 of the floating structure 2.
As illustrated in FIGS. 1A, 1B and 2A, for example, the
gripping section 7 has a pronged unit 71 with a recess
corresponding in shape to a circumferential half of the
peripheral surface of the column section 4 and is arranged

20 at the bow of the working ship 3. Also, as illustrated in
FIG. 2A, the gripping section 7 may include an elastic
member 72 arranged at a portion thereof where the gripping
section 7 comes into contact with the floating structure 2,
and supporting members 73 for restricting horizontal

25 movement of the flange section 6. The elastic member 72
serves as an antislip, shock-absorbing member when fitted
on the junction between the column section 4 and the flange
section 6. Alternatively, the elastic member 72 may be
arranged over the entire upper surface of the pronged unit

30 71. As illustrated in FIG. 2B, each supporting member 73
projects from the pronged unit 71, has a flat surface which
comes into contact with the peripheral surface of the

column section 4, and serves as an antislip member for the



25 novenent of the flange section 6. The elastic nenber 72 serves as an
antislip, shock-absorbing nenber when fitted on the junction between the
colum section 4 and the flange sectijgn 6. Alternatively, the elastic
menber 72 may be arranged over the entire upper surface of the pronged unit
30 71. As illustrated in FIG 2B, each supporting nenber 73 projects from

t he pronged unit 71, has a flat, surface which conps into contact with the
peri pher Bl 2qf f3Ret 697 t fe ol R ¥ ith ED A% s HTHKSS i p

menber for the LAk fbange-sesth9vrbind hehpELr gingsneabEE474 MY be
arranged at the back of each supporting nenber 73 as needed._ [0035] The

confi gur B89&n! of tﬁ@eg¢®@©i%@?@§;©moﬁf7tb©r@ﬁé@ﬁlﬂﬁiﬁe?i}?ﬂs7not limted to
the i1l ustialedsong 5 TN rhBPI N0, SECHT 08 [nlRY 1 PEsROLEGULRY. SO as 10 be

r ot at abl e or endabl e and con e Wwth respect to the working ship
3, o5 nayhdegcomblguredesich 7hatythe poohpedradi so7dschn be opened and

closed. The s e of the grippin ection 7.i.s,also_not limted to the
iIIustraf%EPﬁ%k 1e0T THet ?%%f%gggic??%ﬁrﬁcﬁﬁélﬁaVét n§egﬂgﬁé gﬂsofar as
its strughdrgoanth§tsengt B, epabheytbe gohpphigegestichntiiatotragage with and

support the floating structure 2. [0036] The raisingﬁ%omering device 8 is
capabl e B¥orgR S| Weyt Gndl | ower PAgEPRRSAORRANGLSARE - 3 WE PRFFRTIPt neas

floatin r | S, engage n | so 804" 8bsenand: hguer,thg fl oating
struct ug%gzﬁéjajt%#h%e%%iﬁgnt?ngg %]ES?I iIqlagtfartned in FIG 2C the )

r ai diong/ dbower iThe devimge 18y isect dyal |agtaiadjast iany deviee Bafdamfed in the
wor king ship 3, for exanple._ The ball adj ust it i 3 _1neludes a 20
bal | ast tahk>3a" ??5%9%%gi%Ef%%g¥%ee%%$£?nghghé%gg?ggﬁdggcggﬁ% gSHgor

suppl yi ngngdge dir sehasgi nguppbet tihe afiloht onyt berbhathast 2t ank 34. The

bal | ast adjusting device, 33 adjusts,the anmpunt _of water ﬁn tge bal | ast tank
34 by usl®@Pthe puhpe3B2itona #ﬂ@?rfﬁ% dr¥fteof tReABPRIFig°Ship 3 and 25

thereby rai $en@rah@WeswiRENGr tRPI NErReLYi 8Rig Bogethewhwehhthbe working
ship 3. Consequently, the floating structure 2 engaged by the gripping

sectlifon 7l¢ast Brgostancedrer2| biereda@tds handamdsPi AR FOO3?] FAE wor ki ng
ship 3 nfgwgf @ggiffggtiﬁé structure 2 at the same time. As
illustrated in FIG. 2C, the raising/lowering device 8 1is a
ballast adjusting device 33 arranged in the working ship 3,
for example. The ballast adjusting device 33 includes a
20 Dballast tank 34 arranged inside the working ship 3, and a
pump 35 for supplying and discharging water to and from the
ballast tank 34. The ballast adjusting device 33 adjusts
the amount of water in the ballast tank 34 by using the
pump 35, to adjust the draft of the working ship 3 and
25 thereby raise or lower the gripping section 7 together with
the working ship 3. Consequently, the floating structure 2
engaged by the gripping section 7 is also raised or lowered
at the same time.
[0037] The working ship 3 may be equipped, as
30 illustrated in FIG. 3, with a controller 36 for controlling
the supply/discharge of water to/from the ballast tank 51
of the floating structure 2, and a monitor 37 for

monitoring the posture of the floating structure 2. The



30 illustrated in FIG 3, wth a controller 36 for controlling the

suppl y/ di scharge of water to/fromthe ballast tank 51 of the floating
structure 2, and a nonitor 37 for rmr1i5toring t he posture of the floating
structure 2. The 15 controller 36 al'so controls the supply/discharge of
water to/fromthe ballast tank 34 of the working ship 3. Specifically, the

controller 36 controls the punps 52 and 35 thr?ugh Wreless or wire
conmuni R oRlier stpAISOrcagr ethariye NaRRtY{ DT BrEFeMm the"7#EShecti ve

bal | ast  anks,pl and, 3 o Jhe. L pati nge strdickyrridyl selydes a sensor 11 for
detecting the posture (inclination) of the floating structure 2. The

noni t or Yfecetieiakky datlze | eeihtael ver 036 t fenpoet 8ir enef PYRRS f PHadfg
structur from.the sensor 11 10 th HQE‘ j S i 0 ni cati on,
and preseht s 1A nfbrrmeT on’ owjt]ﬁé 53 X\é;g{?%:&%, B %%ﬁ%go

rPati on e operator. Feedback c may be
execst eddi srisaicde avdeaneto tdmat £ tde noai tespd7t seadsat hesdatanksdbtati ve of

the posture of the floating structure 2 to trfogontrol | er 36Jt,1 vx_hi ch then
control £1he 45 digpIYOGH S WAt Wt e FFHEH tthe” Bl st taiks 34 and

51 in acgordance; Wid thecfesei ved) dadeioh 0038] Ahuorkbagingt hod using the
af orementioned working system1l will be now described with reference to
FIGS. 48tondQirsR andSBnaniter 48 ttewcvee witratie 448 Workitg 20 net hod

usi ng t he, WOUKLNG SYsemL | Lioti aleds L uELGroly PhghelneFLGiodA il ustrates

a state e wor ustrates an engagi ng process, and FIG 4C
i |1 astr atresowgls ecurd hgs processre RE@BnubicandosB ahdopirebasteateet he wor ki ng

e AL T A U D68 oy Wi n PG
and a reffealtdd ocessuclh 093 Mser | tust rehedmoni E6ES3748ehds4he5A and 5B,
the data indicative of the posture of the floating structure 2
to the controller 36, which then controls the
15 supply/discharge of water to/from the ballast tanks 34 and
51 in accordance with the received data.
[0038] A working method using the aforementioned working
system 1 will be now described with reference to FIGS. 4A
to 4C, 5A and 5B. FIGS. 4A to 4C illustrate the working
20 method using the working system illustrated in FIG. 1,
wherein FIG. 4A illustrates a state before work, FIG. 4B
illustrates an engaging process, and FIG. 4C illustrates a
securing process. FIGS. 5A and 5B also illustrate the
working method using the working system illustrated in FIG.
25 1, wherein FIG. 5A illustrates a working process, and FIG.
5B illustrates a releasing process and a retreat process.
[0039] As illustrated in FIGS. 4A to 4C, 5A and 5B, the
working method according to the present invention is a
method for performing work including at least the
30 installation or maintenance of the floating type floating
structure 2 on the water and includes the engaging process
for engaging the working ship 3 with part of the floating

structure 2, the securing process for securing the floating



wor ki ng nmet hod according to the present invention is a nmethod for
perform ng work including at |least the 30 installation or naintenance of
the floating type floating structure 2 on the water and includes the
engagi ng process for engaging the moﬁklng ship 3 with part of the floating
structure 2, the securing process for securing the floating 16 structure 2

to the working ship 3 by raising the floating structure 2_and_the worKking
ship 3, %%Hu@%@r@n£k¢%g¥%?ow@gélmﬁrSEéPr?iHg batSthe RB?k??QGEhnﬁs

instal |l aé&f@c%rm n{ £Hapce, wm*ﬂnwg%gt 3t oaﬁaetﬁemmgngt pustHEg 2. 5

Also, as Illustrated in FIGS. 5A and the wor ki ng nmet hod may further

i ncl ude fhe cetreashigngopt otkesswhok, retiehspaginpeallakage BEt ween the
floating structure 2 and the_worki Lp : i | oati ng

st ruct ur& SRR YRR Wt inﬁegﬁ?%EB?gaﬁgétﬁgogé b§2§£%ggggg§ %ér rel easi ng
the 30 empageneatibetyeentédeifil pacsng5at andt 6Be Rhandorkéngomkihgdship 3

by detaching the working ship 3 fromthe floatin t t 2. In, th
fg||omﬁd@?Y?%%rv%?R b?cfﬂg?af??nﬁe?ﬁ@s%Pﬂd958ﬁg?gggﬂgrg??%33a89iggeQeat t he

top of the,fhoathsg,sthuetare1dawihl berexphaingdand5Ea04QbBefiage the work,
the floating Structure 2 without the wind power generation device 9 is
floatingshie 3hHewnl¢veFim ahe Theatipdt Phgustraet drand, thRi YRTKINEf a

fl oating ey | id d o] p . LN | lation by the

wor ki ng %%?% %’o%n%?%e? ?%gfgggs%?§@gﬁd S?It%§§%?§%350?530 instal |l ati on,

t he 10l oa¢mhaggehenict eew@enstset flpatghy shroaghradpustAenheoiorkénbal | ast
and is moored, Als the. working ship 3 carries.theregn Jpporting post
91, the %%i%l?eb§28%ﬁﬁc h%nggaegoﬁggﬁﬁi% B8 L8 ?gecggg ?Eg the wind
power geseratt@pe deyi cen Th@5f O0UL}Asy i [Hustwatledo f nidd Gl ¥Ry g t tiee engagi ng
process is a process whereby the morking shig 3is ngggeg mﬁ%h t he

f1 oati ng"ERE URPURE 2SNSHRELPRCEPTYCSt Re@ bR nBOEth sThBGEI"El ose to
the floatipng strachu;er 2, na@ndxpNeigelppi ng section V of the working ship 3
is engaged wth the colum 30 section 4 of the floating structure 2.

[ 0042] The0@&@LIr i ngBpforestheswarky otbsstioptsegupiRyCtHESt Podt-FRgUSt ruct ure
2 Lo the yorking SBi8-3ob)e 2t $bRYSLHECUOBKE BOSBLR Fg, 38! Lhghr ahed I
FIG. 4A. The floating structure 2, which is of a floating
type, is laid down and towed to a place of installation by
the working ship 3 or other tow vessel, and at the place of
20 installation, the floating structure 2 is set upright
through adjustment of the ballast and is moored. Also, the
working ship 3 carries thereon the supporting post 91, the
nacelle 92 and the blades 93 which are used to construct
the wind power generation device 9.
25 [0041] As illustrated in FIG. 4B, the engaging process
is a process whereby the working ship 3 is engaged with the
floating structure 2. Specifically, the working ship 3 is
moved close to the floating structure 2, and the gripping
section 7 of the working ship 3 is engaged with the column
30 section 4 of the floating structure 2.
[0042] The securing process is a process for securing
the floating structure 2 to the working ship 3 by raising
the working ship 3, as illustrated in FIG. 4C.



17 Specifically, water is discharged fromthe ballast tank 34 (see FIG 2C)

of the working ship 3, to decrease the draft of the working ship 3 and

thereby lift the flange section 6 by lt7he gripping section 7. The wei ght of

the floating 5 structure 2 is borne by the gripping section 7 to secure the

floating structure 2 and the working ship 3 to each other so that relative

di spl acenent of the two may be unlikely to_occur. At i{ﬂ{:&s tine 1E\he bal | ast
t

tank 51 Pe¢hel$3bhYi Myt ues LR S SNAREEE her BAI FASt PR AhRSB4TBR5t g 10

wor ki ng shid Sray,de sontyol )&k Usingnibescontrobleta36 and thgraonitor
37, shown in FIG 3, so that the floating structure 2 may not be displ aced

or rotated. ti9043] sng | $hiise ratead i pherehby SALLE hehqwfkange proekssni § a
process for_.installing the w nd po rat.i Vi H at the top of
the flodty n%h%t%lc%lrrgg fe%%g?f?tgﬁhy?q%%gﬁ‘ge ?Cﬁed%}éaﬁ@ogﬁglg}&t he like, the
suppertisgrposirdly ihenacelbe O2¢ andiphendl adesi®3 areosaecessi vel y

installed on_the flange section_6 of the floating structure 2 secured to
t he wor kit SHFE I FHEECTEES thi 20¢i H_S YREFITPaTIHY goggt?ﬁg ure 2 is

Suppor t &g by angd @?&@r%é@iw%y\@%&ﬁ@&pém PoB, thé tSop@sgibke to restrain
rel ative di spl acement between the floating structure 2 and the working ship

3 from takhHee by dee aecithe Htodthing fidkat iGif e § 1Tt myt structure 2.
Al so, 'Wﬂ%?S@fo%gfﬁf §€¥h£€ﬁ%é'ﬁ'§§d0{héh§a%9£§tn8a§ﬁ'@430§5tﬁé0h as the

crane 31 are us he conponent parts can be easily positioned and thus
canlbe iwmstlald@dship a3 stapllee stateroFued hes ing heherapsteplofrwdbkers and

t he conveyance of conpo t parts and e Like fromt I hip 3 to
t he floaat%/%dC F rIRE U e 2° can® e 3at glighdg‘sn%%t ?%cgﬁ?y\gggéggﬂg
[ 0044] Ther reteasd N fEPCESS He @ippbsess borroekeasing the |inkage between

the gripping section 7 of the working ship 3 and the flange section 6 of
t he floaﬁP ktrudsrkllustrated in QIG. QA, the working 8rocess is

a process for installing the wind power generation device 9

15 at the top of the floating structure 2. Specifically,
using the crane 31 or the like, the supporting post 91, the
nacelle 92 and the blades 93 are successively installed on
the flange section 6 of the floating structure 2 secured to
the working ship 3. Since, at this time, the floating

20 structure 2 is supported by and secured to the working ship
3, it is possible to restrain relative displacement between
the floating structure 2 and the working ship 3 from taking
place at the floating location of the floating structure 2.
Also, in cases where the facilities of the working ship 3

25 such as the crane 31 are used, the component parts can be
easily positioned and thus can be installed in a stable
state. Further, the transfer of workers and the conveyance
of component parts and the like from the working ship 3 to
the floating structure 2 can be safely and smoothly carried

30 out.
[0044] The releasing process 1s a process for releasing
the linkage between the gripping section 7 of the working

ship 3 and the flange section 6 of the floating structure



18 2, as illustrated in FIG 5B. Specifically, water is supplied to the
ballast tank 34 (see FIG 2C) of the working ship 3 to increase the draft
of the working ship 3 and thereby rel.gase the gripping section 7 fromthe
weight 5 of the floating structure 2 so that the floating structure 2 may
resune a floating state. At this tinme, the ballast tank 51 of the floating
structure 2 and the ballast tank 34 of the worki shi q@g be controlled

' 3
by the cént®®l Le+tusbrahgdt he kbhi t oF - 375PLHoW T ¥W(¥£%frs that the 10

fl oati ngs b YELYr €02c ABYLAP  ab 8l Lank0845] Asci Flrust pay edsi Bkl G 5B, the
retreat process is a process in which the working ship 3 retreats fromthe

fl oati ngwstkimguseip. 3Specinfrarby, thhedeafannfsébei vATL1BE BREPf Boati ng

structure IS detache e _gripping tho o] h ing ship
3 by VIS ERE GBIkl BgoShr e aday PE o FRo R at i BC5t rict are3t [0046] | n
t he caseopftperfooathngg foruexkanpl 2, sbhehani hhen&nhocetohgt hkerwchdrpower

generation device 9 installed as jllustrated in FIG 5 rocesses simlar
to the 2% Bayahtnghand %gﬁﬁF?ﬂ% 5?85@sse§%sﬁ%h% ??W?WC£§egé?gﬁ%sﬁc,
respectiyvghy, sieyrbengaribgdi Ayt st ousecueet badf kaat baglastuehuke 32

equi pped with the wind power generation device 9 to the morkin% ship 3, and
after thefrehatvoekdngpphéemdntrapebiecpntrelirdabynghét FaetGPET2Tand the 25

wor ki ng shi L S-TBShifGhedy desilgd;workcsueh as pmibpt epance may be
per f or med. %6@4%?$Wtﬁ t%e a ofenentﬁoﬁed wor ki ng system and nethod for a
f1 odtli ngf svatthyr etascondeng hayt hetf frst .enbodi nent,

[0045] As illustrated in FIG. 5B, the retreat process is
a process in which the working ship 3 retreats from the
floating structure 2. Specifically, the column section 4
of the floating structure 4 is detached from the gripping

15 section 7 of the working ship 3 by moving the working ship
3 away from the floating structure 2.
[0046] In the case of performing, for example, the
maintenance of the wind power generation device 9 installed
as illustrated in FIG. 5B, processes similar to the

20 engaging and securing processes shown in FIGS. 4B and 4C,
respectively, may be carried out to secure the floating
structure 2 equipped with the wind power generation device
9 to the working ship 3, and after the relative
displacement between the floating structure 2 and the

25 working ship 3 is restricted, desired work such as
maintenance may be performed.
[0047] With the aforementioned working system and method
for a floating structure according to the first embodiment,
the gripping section 7 of the working ship 3 is engaged

30 with the floating structure 2 in a floating state, and the
floating structure 2 and the working ship 3 are raised so
that the weight of the floating structure 2 may be borne by

the gripping section 7. Thus, relative displacement



the gripping section 7 of the working ship 3 is engaged 30 with the
floating structure 2 in a floating state, and the floating structure 2 and
the working ship 3 are raised so thajgthe weight of the floating structure
2 may be borne by the gripping section 7. Thus, relative displacenent 19
between the floating structure 2 and the working ship 3 can be made | ess
likely to occur, and the floating structure can_be secur,ed to the working

ship 3. PEFERSRITE tHeFI 0t i Bttt ur €5 1S Y 11 6atTHY st at®’ wor k

such as ipstallald an W yainterance ofd the foaid gy dreitines 2 can be
easily perfornmed in a stable state at the floating |ocation w thout the
need t o amvée lsedunsat itry e ule R slfion 48] WorkingPdy st éR8 1 for a

floating.structur o ' to . regiodirent s of e preses i nvention
10 will %bleoar%v?\}ggesgccrr%lcgcg{cf% %C}Sso 12%5?0]?160 IlTustrate the working Ssyst em
accos di ng stt@ 14 aseiconc re mzoditreernad athehpy eSlera t iy et wiiunthet 43R FI G 6A

illustrates a state before a flange.secti.on is_.att.ac | 6B

i |l ustraesy yatﬁearcfﬁjrﬁrfﬁd of" t%esq}atb;negeStsaec i%tn,gkgengle%a(fl% 15

il ustrates @t atie rfdercHheddange isaed iaie i Sl @dt dohedk rdGSe 7A and 7B
illustrate the working systenms according to the other enbodi nents of the

present (0%t i on,Wamerd Rt A i§90st rat R 1§ Y I enbodi nent, and FI G
/B ill USId AL faprdih emodigenient ) dhesee fhoass ke ef erence
efer

nunmeral s r to 1 ke elements of the first enbodi nent, and description of
i deh6i calildl érenmtcey ideoniithestt. FOGH9] I6A ttige 6SeddrddSEmsdE %t il ustrated

in FIGS. 6A.to 6C_.a flan ecti 6 d aghe istd ng 25
f1oatind Osﬁ}quuncgt e o ﬁca%eﬁdzl%i hée)(pfaf aéneace&]is%ct I o‘ﬂd%ﬁ%ﬁg ffe( of an
at t achaljre/detachakdre tome, whasnk trher TG 0adA ngl St stucittee 2 siwtteprovi ded with

Secti on B FHS Showr I FIGS 6t Eb TSI 11 Bat Fh St D can

the attachment of the flange section, and FIG. 6C

15 illustrates a state after the flange section is attached.
FIGS. 7A and 7B illustrate the working systems according to
the other embodiments of the present invention, wherein
FIG. 7A illustrates a third embodiment, and FIG. 7B
illustrates a fourth embodiment. In these figures, like

20 reference numerals refer to like elements of the first
embodiment, and description of identical elements is
omitted.
[0049] In the second embodiment illustrated in FIGS. 6A
to 6C, a flange section 6 is attached to an existing

25 floating structure 2. That is, the flange section 6 may be
of an attachable/detachable type, and the floating
structure 2 not provided with the flange section 6, as
shown in FIG. 6A, may be mounted with the flange section 6,
as shown in FIG. 6B, so that the floating structure 2 can

30 be secured to the working ship 3. The flange section 6 is
made up of, for example, two flange halves 6a and 6b, as
shown in FIG. 6C, and the flange halves 6a and 6b are

combined together to be connected to the column section 4.



30 be secured to the working ship 3. The flange section 6 is nmade up of,
for exanple, two flange hal ves 6a and 6b, as shown in FIG 6C, and the

fl ange hal ves 6a and 6b are conbined:&pgether to be connected to the colum
section 4. 20 [0050]In the third enbodinment illustrated in FIG 7A, the
rai sing/lowering device 8 is replaced by jacks 14 capable of raising and

| owering the ?ripping section 7 together with the working_s

h 3.
Speci fi caPP99Tt he I%CRQGStﬁﬁrﬁr%mgégiﬂﬁani%ﬁésgéaFFSOFnaﬁéGcgﬁﬁigured to

raise angdyl ol sthe, VoLl nggShEpidehy nBt oES1aBel shoyackgoighat the draft
of the working ship 3 can bé adjusted. [0051]In the fourth enbodi nent

illustratedabhe G rZBsinpeandl Laserongt heef foapPagIseraEiare’2 is
adjusted, 10 jnstead o aj si ngd. | ri e j ng L p. 0 secure
the floa ?%%t%?¥u%%g?eﬁaét%8{Egn§0?§#§3§éh?%x%&&%%%%?% béﬁ%@?y%%k%he
engagi ngl preacesset wap esni shsupphfedoroatliecbaflgstretiank 5diet thd fl oating
structure 2 with the gripping section 7 of the working ship, 3_engaged with
the 15 f19%8F ng et ¥k h?g ??gPogiRXr@8E8r?henﬁéiahPWBf ?ﬂeepﬁsagﬁﬁg

StrUCtUr&r@f@”@ft@ﬁée\erkQM\ﬁrsﬁhﬁCBe@§ﬁ bheadraktteaf) the floating
structure 2. As aresult, the flange section 6 is pressed ggainst t he

gri ppi ngl$@etion 7Inwkerebyurhe PrBAELRENSt FLEvEFEAESHsIBeElFed/Po the
wor ki ng gQ%SQéPl§%% gfﬁhé EiggﬁiggeggﬁﬁkéﬁgetQDK55%d9Es£Q8,flOat'ng

structure 2 and t ast tan e working ship 3 may be controlled
by tltle com$tehdeof 3Baaninghendohoverifd, tkhownrkangl 6118, 3sotbhat the

] oot Lo BLLNEt M 2T 0L 81 20381 D Aenelt, Lpygsion 15 o
course begpemadei theres oimi theutndepantyi pgoteon t hateeope andpspedi toof the
inventiOgheEggifggﬁiggngf55eggrgggef§ggging structure 2 with the
gripping section 7 of the working ship 3 engaged with the
15 floating structure 2, to increase the weight of the
floating structure 2 and thereby lower (increase the draft
of) the floating structure 2. As a result, the flange
section 6 is pressed against the gripping section 7,
whereby the floating structure 2 is secured to the working
20 ship 3. At this time, the ballast tank 51 of the floating
structure 2 and the ballast tank 34 of the working ship 3
may be controlled by the controller 36 and the monitor 37,
shown in FIG. 3, so that the floating structure 2 may not
fall.
25 [0052] The present invention is not limited to the
foregoing embodiments, and various modifications can of
course be made thereto without departing from the scope and
spirit of the invention.
Explanation of Reference Signs
30 [0053] 1: working system for floating structure
2: floating structure
3: working ship
4:

column section



30[ 0053]1: working systemfor floating structure 2: floating structure 3:
wor king ship 4. colum section 21 5: ballast section 6: flange section 7:
gri ppi ng section 8: raising/lowering2 evice 59: wi nd power generation
device 14: jack 33: ballast adjusting device 34: ballast tank 36:
controller 1037: nmonitor 71: pronged unit 72: elastic nenber

ballast section

flange section

5

6

7: gripping section

8 raising/lowering device
9

5 wind power generation device
14: Jjack
33: ballast adjusting device
34: ballast tank
36: controller

10 37: monitor

71: pronged unit
72: elastic member

73: supporting member



73: supporting nmenber 22 CLAIMS 1. A working systemconprising: a
floating type floating structure; and 5a working ship configured to perform
at |east installation or naintenance the floating structure, wherein:
the floating structure includes a col'umm section whose peripheral surface
is located at a waterline when the 10 floating structure is floating, a
bal | ast section arranged bel ow the colum section, and a flange section
arranged at an internediate porti off 8 ™%he col um section, t he
wor ki ng ship includes a gripping section capable of engaging with the

fl ange section, 15the floating structure or the working ship includes a

rai si ng/ | ower 1 ng Aewdel eprfygfisredcerarrasbsedand | ower the floating

structure or the working ship Wt Lppl section of the working
ship engaged %ﬁf%o?%%nglgﬁag E%@??%ﬁ%ogt%ﬁgtgF%ét?ﬁg structure in a 20
fl oatsi ng st ate, wbheififoahipgcshtigtuea oo phefwomkanhglshep is rai sed or

wor ki ng 555t Sl AELBRAPRGTRONER R AT, OWhGFE: ALPRELRE SERTFOREF i ng devi ce | s
a bal |l asfragdiusting device
the floating structure includes a column section whose
peripheral surface is located at a waterline when the

10 floating structure is floating, a ballast section arranged
below the column section, and a flange section arranged at
an intermediate portion of the column section,

the working ship includes a gripping section capable
of engaging with the flange section,

15 the floating structure or the working ship includes a
raising/lowering device configured to raise and lower the
floating structure or the working ship, and

with the gripping section of the working ship engaged
with the flange section of the floating structure in a

20 floating state, the floating structure or the working ship
is raised or lowered to secure the floating structure to
the working ship.

2. The working system according to claim 1, wherein
the raising/lowering device is a ballast adjusting device

25 provided in the ballast section of the floating structure,
or a ballast adjusting device provided in the working ship,
or a jack capable of raising and lowering the gripping
section together with the working ship.

3. The working system according to claim 1, wherein

30 the column section is slenderer than the ballast section.

4. The working system according to claim 1, wherein
the ballast section has a ballast tank to and from which

water can be supplied and discharged, and water is supplied



25 provided in the ballast section of the floating structure, or a ball ast
adj usting device provided in the working ship, or a jack capable of raising
and lowering the gripping section to?gther wi th the working ship.

3. The working systemaccording to claim1, wherein 30 the colum section
is slenderer than the ballast section. 4. The working system
according to claim11, wherein éﬁﬁaﬁgllast section has a ballast. tank to and

from whith ARt & SR BES Pt i sthargd, T At SR TS Subplied 23

to and digehargeddd amtdhePal) agle tanks i dy Acses dang edaw ide ) owering and
rai sing by the raising/lowering device. _ 5. The wor ki ng system
accordi ng to %l aThedvowkersi 5 YEReMBERIOFG 18K Fa Fdiddded ra "OGHEAS | er

cont | qurg 4, Santel, UNe SURN Y, and dlsehas as,of etes 49 and Trom the

bal | ast ttank, an to nonitor posture of the floating
strubt uramntrol the Sthe WworkidglisysdtamaceDrh ey tioo chad fdom wiee ei n t he

grippin ction has a onged unit with a recess 10 corresponding in shape
to a ci %caiﬁfaesrteﬂiai%' fﬂﬁ aog“qrﬁle!wp%rcf ]r%ﬁres(ﬁr %cnéo%%t§%eg<g%%n§ section
and i s yf anged @atd hpwafudiie-avor ki ng ship. 7. The working system

according to claim1, wherein the gripping section has _an el astic nenber
arranged at & -15TP6r FPEH1NHe SEST SMih&CE OMiE NGr i%hiTd Tecri SRS into

contact t‘fk\{het Wy tihe, f patd g S Ned W & rHgda SUppording aerbessgonfigured to
restrict hortzontal” novement of the flange section. 8. The wor ki ng
sysiem accorgipmpdinae|ial mhiapeawier e reRocuhies F¢pipbRl seatf onf ish@onfigured so

as to be attgchabl e %%%u%$g> nﬂgie«aluqn séhtﬂgﬁ ¥Hﬁki§ga§%%ﬁ§@&a§€ording

to clai ML, Rwerei i ating structure is a spar type oat | ng body.
10. The amyddi rgf st emmacioor ditnigpt o claim 1, wherein 25 the floating
structure has a w nd ‘poggr generation devj.ce, W nqﬁcon it %s abservati on

equi prent, a 'sol AP CpHREEIGEnEYEECEN 2HEATEE Y iTghti iy e S

nt.or radio

comuni Gatd Qt- g RMeNc@rdranged abaves d hec cadtivdr sectaffed at a
15 portion thereof where the gripping section comes into
contact with the floating structure, or a supporting member
configured to restrict horizontal movement of the flange
section.
8. The working system according to claim 1, wherein
20 the flange section is configured so as to be attachable and
detachable.
9. The working system according to claim 1, wherein
the floating structure is a spar type floating body.
10. The working system according to claim 1, wherein
25 the floating structure has a wind power generation device,
wind conditions observation equipment, a solar power
generation device, lighting equipment, or radio
communication eguipment arranged above the column section.
11. A floating type floating structure comprising:
30 a column section whose peripheral surface is located
at a waterline when the floating structure is floating;

a ballast section arranged below the column section;

and



11. Afloating type floating structure conprising: 30a columm section whose
peri pheral surface is |ocated at a waterline when the floating structure is
floating; a ballast section arranged,hel ow the col um section; 24 a
fl ange section arranged at an internediate portion of the columm secti on,
wherein the fl ange section constitutes an engagenent section for securing

the floating structure in a floatin state to a Ki hi p, 12.
The floating BthiridF é%ﬁ:@d?%i%@rﬁ%gg%‘?aﬁn afi,l%%lflﬁ%r}ﬁ%ﬂ% %%’%ﬁh?}nsecti on is

sl ender ef¢ tihan thehaldastisection. 13. The floating structure
according to claim11l, 10 wherein the ballast section has a ballast tank to

and from whi cthekgisr den beenippieed andoeh seharged. an engaganenhe f| oati ng
structure acc i 0 i jn t cti i s:configured
so as to % lach{ géc%gb%eecgn%k%]eﬁec ha fée@ir?% 1%&‘%’%1%9%%0%% %lg?g?%glclg(gr e
ﬁ:COBdi g dtee daianvidr kwhersiipt he floating structure is a spar type

oati ng body. . The floati structure according to .claimlil,
wher ei n the f4<oat iTH_& iﬁrot? t e s%&élc% 'en(f‘cﬁ&@%‘nggeﬁceor aﬁliaglﬁn 'devi ce, Wi nd
condi ti gt bSErvat | M @i feeton ai SO BENPOVEF geaer ehé opalexsee, |ighting

equi prent, or radi o communication equiprment arranged above the colum
section.section. 17. A working ship for performng at |east installation

or mai ntenance; of 1 of lL9ating o YRS fdiQatd nEZr StIHIN®,a 6PN | Sing:
a gripping section capable of engaging with the floating structure; and

10 wherein the ballast section has a ballast tank to and from
which water can be supplied and discharged.

14. The floating structure according to claim 11,
wherein the flange section is configured so as to be
attachable and detachable.

15 15. The floating structure according to claim 11,
wherein the floating structure is a spar type floating
body.

16. The floating structure according to claim 11,
wherein the floating structure has a wind power generation

20 device, wind conditions observation equipment, a solar
power generation device, lighting equipment, or radio
communication equipment arranged above the column section.

17. A working ship for performing at least
installation or maintenance of a floating type floating

25 structure, comprising:

a gripping section capable of engaging with the
floating structure; and

a raising/lowering device capable of adjusting height
of the gripping section from a water surface,

30 wherein the gripping section is raised relative to the
water surface by the raising/lowering device to secure the
floating structure in a floating state to the gripping

section.



a raising/lowering device capable of adjusting height of the gripping
section froma water surface, 30wherein the gripping section is raised
relative to the water surface by thej,gaising/lowering device to secure the
floating structure in a floating state to the gripping section. 25

18. The working ship according to claim 17, wherein the raising/lowering

device is a bhallast adjusting device or ack cap ra|S|n and
| ower i ng t he gri pprRg"eé&tfans 6§etaﬁ§|9r\?3]|lpﬁ‘ ttI‘?eC\{?ibfil ﬁg 'sHASTST9. The

mork'ngﬁﬂ@l%d%%%ﬁg*ﬂ&%éﬁld&iﬂéﬂﬁé% whel eldllast adjdﬁtiﬂ@mﬂéfmbétFUCture
has a ballast tank to and from which water can be supplied and di scharged,

and or U@@K/\/@famaﬁdesmfp Gaid e conteoinert i RREP to control the
supply and %Chc%c?%eth‘g vater o and. sth}ﬁep 10 bal l ast tank, and a

noni tor "configured to nonitor posture o e fTloating structure. 20. The
wor kb ng shi p lgccordengotgichaisini b7 acwieerdéing ttiee cfledat |1ﬁg g)thax@tume i ncl udes

a colum section ose er| her al face i Iocat ed .at e when
the 15 fl oat |tﬁ]§ %?Lt[ qu‘Ito%ﬁefﬁba andO e grltpaprll}?lg secC |on %Igs a
pronged wiidh Wit ra craQPQfeS sﬁQiﬂl&S@Druilmgjlgbhﬁwgmj t aarad ci rcunferential half
of the peripheral surface of the columm section and |s rran d at a bow of

the working SRS WOdng THE Mo G fishih Htlordh Higr 9T, “dherein the
gri ppi ng;o%e&tdloncrféa%@bl &) agld Gy C(%@rcf@n/%f%@tt@ 201 U Ok thes eof  wher e

the gripping section mes 1nto contact with the floating structure, or a
suppor t ibeg. Ireertb érardonfarglree dnarol ras tedrei 1 hiore ¢ drit alOTWEVREPR S B# L he

floatln%f the floating structure.

20. The working ship according to claim 17, wherein
the floating structure includes a column section whose
peripheral surface is located at a waterline when the

15 floating structure is floating, and the gripping section
has a pronged unit with a recess corresponding in shape to
a circumferential half of the peripheral surface of the
column section and is arranged at a bow of the working
ship.

20 21. The working ship according to claim 17, wherein
the gripping section has an elastic member arranged at a
portion thereof where the gripping section comes into
contact with the floating structure, or a supporting member
configured to restrict horizontal movement of the floating

25 structure.

22. A working method for performing work.including at
least installation or maintenance of a floating type
floating structure on water, comprising:

an engaging process of engaging a working ship with

30 part of the floating structure;

a securing process of securing the floating structure
to the working ship by raising or lowering the floating

structure or the working ship; and



25 structure. 22. A working nethod for perform ng work including at

| east installation or mai ntenance of a floating type floating structure on
wat er, conpri sing: an engagj ng process of engaging a working
ship with 30 part of the floating structure; a securing process of
securing the floating structure to the working ship by raising or |owering
the floating structure or the working ship; and ., 26 .a wor king process
of carrying oﬁtw?ﬁ%l%%rRr%??ﬁsr%gp%QEIYbnEhauFlBQ?iWBrEtVﬁgFure. 23.

The wor kidg,oet hod acsordingitg stanbtdZe. further conprising: 5a releasing
process of releasing |inkage between the floating structure and the working

ship by raisi®y- orTHowSkiga e fiashtd TP e FEt il € lorin e mofr K FeeShi p; and
a retreq%0£$£§§§§ of rel easi ng engagenent between the floating structure
and t he working s%ip by detaching the 10 working ship fromthe floating
struéture. a releasing process of releasing linkage between the

floating structure and the working ship by raising or
lowering the floating structure or the working ship; and

a retreat process of releasing engagement between the
floating structure and the working ship by detaching the

10 working ship from the floating structure.





