1/ 20 Description Ofshore platformand control nethod for offshore

pl atform The invention refers to an offshore platformaccording to
the preanble of the patent claim1 and a control nmethod for such offshore
pl atform In the course of the increased use of alternative energy

sources, wind turbines for instance becone nore and nore inportant. By end
of 2009, a so-called offshore-w ndpark was put into operation off Borkurn,
whose wi nd turbines (WKA') are anchordd 2ih t he seabed beyond the range of
vision fromthe coast. The installation of this WKAis carried out e.g. by
means of an offshore platform whi qheéérigti@rorted by a nunber of col ums
resting on the seabed and whi ch can be hauled out of the water for the
installation of the wi nd turbines. In the patent GB 838, 627, an

of fshore platformis disclosed, where the relative novenent between the

col um and t he pl aDffshonet plligsrpbad eobirohyetiaod fou offghomdelatformhi ch can be
interlocked with the correspondi ng col um and then nove the pl atform upward
al ong the columms by pulling-out or in kinematic reversion - nove the
colum rel ati \ [
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cylinder can be pulled in for the next stroke. After that, the interl ocking
with the colum will be repeated, so that the platformcan be lifted with
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time consumng. This is particularly problematic in offshore applications,
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installation of this WKA is carried out e.g. by means of an offshore platform, which

is supported by a number of columns resting on the seabed and which can be
hauled out of the water for the installation of the wind turbines.

In the patent GB 838, 627, an offshore platform is disclosed, where the
relative movement between the column and the platform takes place by hydraulic
cylinders, which can be interlocked with the corresponding column and then move
the platform upward along the columns by pulling-out or — in kinematic reversion —
move the column relatively to the floating platform. After a stroke of this cylinder,
the cylinder end at the platform side is interlocked with the column and the other
cylinder end is unlocked, so that the hydraulic cylinder can be pulled in for the next
stroke. After that, the interlocking with the column will be repeated, so that the
platform can be lifted with the cylinder stroke in the next interval. Such step-by-step
operation is time consuming. This is particularly problematic in offshore
applications, since the platform is during the procedure relatively susceptible to
waves and suchlike. Moreover, the WKA can be installed only in fair weather
conditions, so that unproductive periods, being caused by the method of the

offshore platform, shall be avoided.



2/ 20 In order to get rid of this disadvantage, an offshore platform
is described in the patent US 4 497 591, where the adjustnent is carried
out by a rack-pinion nechanism Here, each columm is assigned to two
hydraul i c cylinder pairs, whose piston rods are connected to one pinion
each, conbing with a tooth pitch at t® 2blum. These pinions can be

bl ocked with an interlocking system The cylinder casings of these
hydraulic cylinder pairs are each connected to the platform By pulling the
cylinders out and in, the platformcan be raised or |owered while the

pi nion is intqplpgked gdthidishtAs Eadvaintdgs, arvdffsmdes plaformvediesciitesd Inhe
pl at f or m adj ust nent, ile the other cylinder pair is pulled back into its
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In the ca@ly sdrtineous nidvenhentey therdiatfobrmican tad sétt s stroke end is | ocked
before the load transfer and only then, i.e. when the other cylinder is
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platform is supported by hydraulic cylinders, whereby their piston rods are inter-
locked with catches with the tooth pitch of the column. An analogous interlocking is
also provided for the platform, so that the platform can be directly locked with the
corresponding column. In this variant as well, the hydraulic cylinders or hydraulic
cylinder pairs are alternating controlled, in order to ensure as continuous as

possible movement of the platform or the columns.

If such offshore platforms were used, it appeared that the transfer of the load
from the cylinder/cylinder pair, which is currently engaged with the column, to the

other one, which is being pulled back, causes some problems. In the case, where



An option to optim ze the noving speed of the platformis to set the

pul I i ng-out speed of the hydraulic cylinder during the novenent between the
stroke end points (cylinder pulled in, cylinder conpletely pulled out) by
the factor 2 or 3 higher than the desired average novi ng speed. However,
there is the problemthat the col ums3dr2® not supported on the sane seabed
| evel because of the uneven seabed, so that, for instance with four colums
for one platform the hydraulic cylinders being assigned to each colum are
| ocked at different stroke positions in relation to the platform This

means t hdfte gyliindgy beieakitostrekreengiscioeked befanentee (gad transferangbanlyieen, fi nal
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i ndependent patent claim 12. Favorabl e advancenents of "the invention are
subj ect ofindhe subcl ai ns. The platform according to the present

i nvention has a nunber of columms, which can be | owered down to the seabed
by neans of a hydraulic lifting device in order to raise the platform above

the sea | evel Arfbpticie®toptiRizBYHE Adbvikg §yé¢msﬁmes@hﬁomﬁest@3§etgn@?unm each of
these col ums, whose pressure chanbers can be connected by a va eV|ce
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improved much. Another shortcoming of this solution is the fact that high hydraulic

power is needed because of the sharp acceleration in the mentioned stroke ranges.

In contrast, the aim of the invention is to provide an offshore platform and a
control method for such offshore platform, facilitating as continuous as possible

relative movement between the platform and the column.



By this way, the shortcom ngs of the above described state of the
technology are omtted, so that the relative speed between colum and

pl atform can be kept basically constant during the whole stroke. Hence, the
pl atf orm can be noved conti nuously mjgp,?¢latively hi gh speed, whereby the
position of the colums on the seabed W not influence the platform
speed, because the cylinder sets being 5120 assigned to each colum are
controlled individually according to the present invention. The

met hod accor difygs taﬂnti;@gcﬁi(e%ﬁgéqga;i,\rgyﬁqk;?%shé% bl}aﬁaﬁrﬁ%ytthe cBRIbRAERIYN 6F t he

platformin the above descri ter the | oad-assunption, the
pressur e cigeactefistiossof thetpatepratainmoliang reganding hennathoshhy ihegharactresticsct i ve

cylinders n o t.h revi gusl ad-transferring cylinders (are pulled
back i nt dgfttﬁ%?%'%'éqrt'f‘&%&ﬁgérﬁi‘?ﬂ%n{ﬁq@'%i? back to the val ue, w§1i ch Ps
designed for the projected novenent speed. Wth the platform
according to the present invention it is favorable, if the |oad-assum ng
and the | oad- travesakleradvgnegmentiepitharirventiongiedubiech REthSUFHP RS- wi t h
vari abl e di spl acenent vol une, so that the setting of the pressure agent
vol une flow can he nade individually. Both punps nmay have a common notor,
which is pref eTrbplatfarmeldozotding to the present invention has a number of columns,

which can be lowered down to the seabed by means of a hydraulic lifting device in
order to raise the platform above the sea level. At least two hydraulic cylinder sets
are assigned to each of these columns, whose pressure chambers can be
connected by a valve device with a pump system or runback. The hydraulic cylinder
systems on the one hand are held at the platform and on the other hand can be
connected detachable to the corresponding column by an interlocking device. In
addition, the platform has a control unit, by which the cylinder sets can be controlled
in the way that during a relative movement between platform and column one of the
cylinder sets is locked with the column by the interlocking device, while the other
cylinder set is unlocked and is pulled back to the starting position, in order to be
locked then with the column for assuming the load. For making this load-
assumption as “smooth” as possibie without any discontinuity of the platform
movement speed, according to the present invention the pressure agent volume
flow to the load-assuming cylinders is for a short while increased by the control unit
during the load-assumption as compared to the pressure agent volume flow, which
corresponds to the projected moving speed; the pressure agent volume flow to the
load-transferring cylinders being at the stroke end is accordingly reduced, so that

the hydraulic output is almost constant.

By this way, the shortcomings of the above described state of the technology
are omitted, so that the relative speed between column and platform can be kept
basically constant during the whole stroke. Hence, the platform can be moved
continuously with relatively high speed, whereby the position of the columns on the

seabed will not influence the platform speed, because the cylinder sets being



not or . Each punp can principally be nmade by a nunmber of srhall units
bei ng connected in parallel, which have a common drive notor or which are

provi ded each with small notors. In the preferred design exanpl e,
each cylinder set has at |east one, but preferably several cylinders, which
engage together at the col um. Bdr20t he i nterl ocking, a |l ock may be

assigned to each cylinder set, e.g, a twistlock, which is reieasably
engageabl e in interlocking engagenment with one of the nunerous interl ocking
mountings at the colum. These interlocking nountings are |ocated one after
anot her @asigheditpgadh cebmmarerenigotasendyidually aceprdymg to the pregent
interlocﬁh&gﬁéﬁkes place in a very sinple way, if the lock bolt is

prestres , so that it can automatically engage by overlapping with a

mat chi ng i nterl ocki ng nounti ng.

The method according to the present invention facilitates the movement of
the platform in the above described way. After the load-assumption, the pressure
agent flows to the previously load-assuming cylinders (then active cylinders) and to
the previously load-transferring cylinders (are pulled back into the starting position)
are set back to the value, which is designed for the projected movement speed.

With the platform according to the present invention it is favorable, if the
load-assuming and the load-transferring cylinders are assigned to one pump each
with variable displacement volume, so that the setting of the pressure agent volume

flow can be made individually.

Both pumps may have a common motor, which is preferably an electric

motor.

Each pump can principally be made by a number of small units being
connected in parallel, which have a common drive motor or which are provided

each with small motors.

In the preferred design example, each cylinder set has at least one, but
preferably several cylinders, which engage together at the column.

For the interlocking, a lock may be assigned to each cylinder set, e.g. a
twistlock, which is releasably engageable in interlocking engagement with one of
the numerous interlocking mountings at the column. These interlocking mountings

are located one after another in lifting direction along the column.



The control of the platformis sinplified, if the interlocking engagenent
is nmonitored with sensors. Si nce high pressure may occur dependi ng on
the | oad case in the pressure chanbers of the cylinders, each pressure
chanmber has a pressure control valve L, pgevent over | oadi ng. In the
met hod according to the present invention it is preferred that the pressure
agent flow during the | oad-assunption is controlled in the way that the
hydraul i c power or the speed of the platformrenains al nost constant.

The pressure aglc?%‘g}térltlcﬁgirf@éfbklég dlélfe; ﬁ%@éﬁy%b%ﬁy,ﬂ?fﬂeq%k BARBINT tO

approx. 5to 2 ngth o he Iifting interval, preferably around
20 secondstressed, s thathigcamaetowsdticatly €8gage by s9edappindsvith a matching unl ocki ng

of the load-transferring cylinders takes place, when their |load has fallen
bel ow a dF‘EﬁitQIC%W@d“PWﬁ"?Q' Preferred desi gn exanpl es of the invention
are described further in the follow ng by schematic drawings. It is shown:
Figure 1. a schematic drawing of an offshore platformin various

oper ati onal cohhg epatrel;of the platform is simplified, if the interlocking engagement is

monitored with sensors.

Since high pressure may occur depending on the load case in the pressure
chambers of the cylinders, each pressure chamber has a pressure control valve to

prevent overloading.

In the method according to the present invention it is preferred that the
pressure agent flow during the load-assumption is controlled in the way that the
hydraulic power or the speed of the platform remains almost constant.

The pressure agent flow can be increased during a period, amounting to
approx. 5 to 20% of the length of the lifting interval, preferably around 20 seconds

at a lifting interval of 180 to 240 seconds.

The unlocking of the load-transferring cylinders takes place, when their load

has fallen below a predefined limit.

Preferred design examples of the invention are described further in the

following by schematic drawings. It is shown:

Figure 1: a schematic drawing of an offshore platform in various operational

conditions;
Figure 2: a schematic drawing of a lifting device of such offshore platform;

Figure 3: a hydraulic circuit of the lifting device from Figure 2 and



Figure 2: a schematic drawing of a |lifting device of such offshore
platformm 7 1 20 Figure 4. a variant of hydraulic circuit for the lifting
devi ce. Figure 1 shows the basic design of an offshore platform
according to the present invention, called platform1 in the follow ng.
Such platform 1l nmay be built as barge7wi20h its own drive systemor as towed
platform- |ike an offshore drilling rig - and has a working platform 2,
carrying the working tools required for the construction. This working
platform2 can be supported on the seabed 6 with a nunber of colums, e.g.
three, four oFigIrg 4 eél\anast af hydraubieeifguit for theylifting deviged t hen can he rai sed
above the sea level 10 by the lifting devices 8 along these colums 4, in
order to performthe necessary construction works, e.g. the installation of

the WKA. Duri Fiyurbel $iowagye basic Hesighestain affshdrd platfoha ambmmg tdtare lifted
above the seabed 6 by the lifting devi ces 8 as sq%k\gg in Fig %Zﬁ/@ereb
t he nnmy%m%&% called platfermar 1adke fallowéng. wy 'atﬁwmrnay et p3aded

with pr eﬁﬁtb%wnh its owrY BV 2[35 NGef 8t 5 d%(%i g%ﬁgﬂ'ﬁr ﬁ?ﬁr‘?ﬁ)ﬁgﬁtﬁe%ﬁlf %ﬂ site,

t he col umm are lowere cordln ey are supported by
t he seabeaddthas\ll briihg platiormrdy amwlrmgame&voﬂdrr&g Miiremllrpda‘onfthem 2 is raised

fromthe sea | evel _10 as F ¢ and defi ned
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transitional state accor o Fig. I'b the load of the lifting device 8

changes themcan besalsedtab)ovemlse saa iaved 100i iyt hedifiiwyiledceB8aleng wsed i n case
of raised col urms onl ngI th, mn ressure force corre% ondltgg to the
|
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seabed 6, while the other colums are still resting on it a major force is

necessar jifted apave thaisealrd 6 blydhadifing dexisesnd agrsban in Rigi ta.rherebp the
pressure | Rlngtcpe%né fé LNg fﬂﬁKeF gésc?ribela“’fh'tﬂg fcglnﬁwhé f—tér@%é’ée& whth pressure.

When the platform 1 has arrived at the operation site, the columns 8 are
lowered according to Fig. 4b, until they are supported by the seabed 6. With the
lifting devices 8, the working platform 2 is raised from the sea level 10 as shown in
Fig. 1c and brought to the predefined working position. In this condition, the lifting
devices 8 are strained with a relatively large tension force as shown in Fig.1, while
in the transitional state according to Fig. 1b the load of the lifting device 8 changes
from pressure to tension. The lifting devices 8 are loaded in case of raised columns

only with minor pressure force corresponding to the columns’ weight.

Fig. 1d shows a condition, where the column 8 on the right hand side of this
Figure is pulled out by the lifting device from the seabed 6, while the other columns
are still resting on it — a major force is necessary to pull out the columns 4 from the
ground — this force puts pressure on the lifting devices 8. During the lifting of the
columns 4, this force is significantly lower, because only the column weight needs
to be held.



colums 4, this force is significantly |ower, because only the col um

wei ght needs to be held. 8/ 20 Theref ore, dependi ng on the
operational condition the hydraulic lifting devices 8 according to the
present invention are |oaded in the 44 rant operation with different

forces and novenent directions, which nust be considered in the control of
the platform 1. These forces are further explained in the follow ng.

As further shown in Figure 1, several lifting devices 8 nay engage at each
columm 4, so tfkdrefdie, SIS EN tY S8raADbRaPETRADAReHAFRIITC [Fihg S
possi bl e. The basi ¢ deggi gn of 6t he lifting deviceés 8 is i ng t he
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staggered in lifting direction at colum 4 or platform2 respectively. In

t he shown design exanple, the two cylinder sets 12, 14 each with their
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preferably hinged, 1"n~order al ance 1T tive ng between

pl at f or m@dI@nd 4¢ ebuhat the demiersted doived drg passes as lspninetricall asnplessilwasi ng 16,
18, one differential piston 20, 22 each is provided, whose piston rod
engages at a cross beam 24, 26, whereby this connection is hinged as well.

By the differ | @heiPi i ; [ %p.'np-,g% IKbd ® tAL Vi ded
in a bottom cﬁIFaH %Slgg%% ‘gﬁﬁeﬁﬁ'PPng ééz;syrr%!aéﬁﬂgﬁe?% . IA éljgsac(::rhiltﬁgcrloss beam
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correspondi ng cross, beam 24, 26 cap be l.ock i th.the col 4...1n the
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recesses 44, "46 of the columm 4. ACcording'to the drawing in Figure 2, the

i nt er | ockiyligdersy wbishesnga® stegggrenn ifting direstionet selumm 40iplatism 20 t hat
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24. their cylinder casings 16, 18 are held at platform 2, whereby this support is

preferably hinged, in order to balance little relative shifting between platform 2 and

column 4, being caused by waves. In the cylinder casing 16, 18, one differential

piston 20, 22 each is provided, whose piston rod engages at a cross beam 24, 26,

whereby this connection is hinged as well.

By the differential piston 20, 22, each cylinder casing 16, 18 is divided in a
bottom chamber 28, 30 and a ring chamber 34, 36. At each cross beam 24, 26, an
interlocking device 37, 38 is provided, by which the corresponding cross beam 24,
26 can be locked with the column 4. In the concrete design, each interlocking
device 36, 38 has one or several twistlocks 40, 42, which can engage for inter-
locking in corresponding recesses 44, 46 of the column 4. According to the drawing
in Figure 2, the interlocking device 36, 38 is symmetrical to the column axis 48, so
that the forces are passed symmetrically. For instance, another cylinder of the
cylinder set 12 may engage at the right side in Figure 2 of the cross beam 24.



9/ 20 In principle, several of those cylinders nmay be nounted at the
perinmeter of the colum 4 and assigned in groups to one cross beam

In the design exanple according to Figure 2, the interl ocking device 38 of
the | ower cross beam 26 is not engaged with colum 4, while the hydraulic
cylinders 12 are | ocked by the cross Bd&@ 24 with colum 4. During the
interlocking, the relevant cylinders 12, 14 are strained with tension by
the weight F of the platform 2, so that correspondi ng high pressure forces
are put on the ring chanbers 34, 36. For the lifting of the working
pl at f or mi Pinginle e ver@hof thase cybindersasavibe rguntedial the perimgtanaiithelescri bed
inthe f i - i i C er 34 of the cylinder 12
bei ng in?’é‘r oclg'ga@dvmg%ﬂd@%(f@n#akﬁsg%spéacz?&%%@%&%hg chanber 34 expands and

t he bottom chanber 28 decreases accordingly - the cylinder casing 16 and

thus the platform?2 is noved up and raised as_shown in the draw ng of
Figure 2. In the,design seanrpleraccydngsiorid gt fedt thedntedagdpa devisesd althsot t om

hanb ' . _ | f by ot
22 pul s L Giaes PUARESS B ngterdReR i cofbmrP®, MR i el 12 St o
pul | - out ade tcakeddny. th&ldrespbsarni 22hwitls cplusthn deBeohiad tha ifedesking then thi s
ition, the | oad-beay, lind have al t d thei t r oke,
ST ST s CR A e M VAT N T M
| 0ad- assugitAgh catrbdRuiy hi@ﬁ'éirgfﬁjgg If&r‘!:ebsarérpgx%Htthé gh@ chakiiydro8Ki 56

engagenent wth the recess um 4 and accordingly the twstlock 40
of the load-transferring, conpletely pulled-in cylinders 12 is unlocked, so

that their differential piston 20 can. be |l ed out, in der to bring the
tw st ook 40 Fr 4 eBe B Uk AGrEhe BBRmER 2 orh e s k8 . SEeroia BaeNoni ch
i s aboveid hesrrarresddseried iRdhe ARBWGHE coRVeldd mtakhe&FiRgchagsbe BUdIthef
cylinders 12, 14, the platform 2 can be raised along the colums 4

Accor di ngvijndasyl Zbeinginterieekad with splume 4¢ 9o ithatdhe ring, chembartdd expands

pornt, ¢ Ang SEREBI R TRE 2RAEEREEP sERa Y - e S Gk 14 %ploun o

state of thdethegsiatiom?¥is moved up and raised as shown in the drawing of Figure 2.

In the meantime, pressure agent is conveyed into the bottom chamber 30 of
the unlocked cylinder set 14, so that the differential piston 22 pulls out until the
twistlock 42 overlaps with the next recess 46 in pull-out direction. This position is
just reached in Figure 2. In this position, the load-bearing cylinders 12 have almost
completed their stroke, so that for the further move of the platform 2 the twistlock 42
of the load-assuming, pulled-out cylinders 14 is brought into interlocking
engagement with the recess 46 of column 4 and accordingly the twistlock 40 of the
load-transferring, completely pulled-in cylinders 12 is unlocked, so that their
differential piston 20 can be pulled out, in order to bring the twistlock 40 into
interlocking engagement with a recess of column 4, which is above the recess 44
and not depicted. By this alternating control of cylinders 12, 14, the platform 2 can
be raised along the columns 4. Accordingly, by suitable control of the cylinders 12,
14, the other operational conditions are controlled as shown in Figure 1. Up to this
point, this control corresponds mainly to the approach, which is known as state of
the technology.



10 / 20 However according to the present invention, during the | oad
transfer fromcylinders 12 to cylinders 14 the pressure agent flowis
increased in the ring chanber 36 of the | oad-assum ng cylinders 14 as
conpared to the pressure agent fl ow, *@iﬁh is required for the predefined
novi ng speed of platform 2. The pressuré agent flow to ring chanber 34 of
the |l oad-transferring cylinders 12 is reduced accordingly, whereby in this
transitional state both cylinder sets 12, 14 are | ocked with colum 4. This

i ncrease or dgghg é}fcotwﬂﬁggé glﬁﬂfe%gﬁgﬁ%nfiér‘i’,%drmgttﬁé |dddPasstarhers 34, 36

of the cylinders 12, 14 ta ace during a relatively short period as
conpar ed aytindérs 1thta eylistiecsk ¥4 te pressurd agerdifloeis ingreagad irphe ringst ance,

while th |ling. in of the |oad-beari Lind
Four *m naEinoend pednadiassiBina R pheohinel el e tie ket FERoat T
the | oad figyanghith ¥ radfiped fostheeiretiefifddHAVinglsFeoidsiatfédn 20De ressure

deviations fromthese timngs are possible, because they always depend on
t he cur r eagendifionrtoriinenchambeendtt of thedoadrdraasiasrion cylindlege dAds FgAueed wei ght  of

th t g i 1 hj : ‘ t | ] | d
o or acudticydog BB, hin® IR e Bofl EiRELs@En: 1elddiiodds | O2f
14, whi | ayitheoluael4 Ofhiklecreasd ot decicage of thengrrssars adehtdieer eabesingl ow y

because of the | ower noving speed - if this |oad has fa]len t r edef i ned
limt neatharehers 34 861afdlae Cyliidared i hf tRKAS Rlaes gg@'ﬂg fielﬁt'r’?lyﬁgmﬁ asﬁd and

pul | ed ouls agtiibred ttRe W€ sfrBRe bPhECIndM eS| AT GiaRitERLe Abhildithe

pressure ag ow according to the present invention facilitates an

al nost coniliimpiousf thevoadybearmgl cylinder aef ©2,M Ltaked thrgleutorfour minutes,dbéon to

pl atform 2. . Figure 3 shows a hydraulic circuif for the contraol of
ot h oyl | dhsveracationed thaap of e prabsbisade ighuiEye the Bad uabsliddised
the contriglsepo HRBINAIESSEEMARBION kolilsRVVBFHEAGES BT Peb8GnNGS 8y posuitsiat | on
requires I1n the transitional phase the increase of the pressure agent flow
11 20 because they always depend on the current environmental conditions and also on

the geometry and weight of the system.

During this change of the pressure agent flow, the load is gradually assumed
by the faster pulling-in, load-assuming cylinder set 14, while the load of the trans-
ferring cylinder set 12 decreases slowly because of the lower moving speed — if this
load has fallen to a predefined limit near zero, the load-transferring cylinder set 12
will be unlocked and pulled out again — the cycle can restart, whereby the control of
the pressure agent flow according to the present invention facilitates an almost

continuous moving speed of platform 2 and column 4 in relation to platform 2.

Figure 3 shows a hydraulic circuit for the control of both cylinder sets 12, 14

in the abovementioned way.

As described, the control of the pressure agent flow according to the present

invention requires in the transitional phase the increase of the pressure agent flow



to the | oad-assum ng cylinder set 14, while the pressure agent flow to the

| oad-transferring cylinder set (here cylinder set 12) will be reduced
accordingly, so that the hydraulic power and thus the noving speed of the
wor ki ng platform2 remain al nost constant. According to the circuit

in Figure 3, an individual variable pump20s assigned to each cylinder set
12, 14, which is driven by a comon notor, preferably an electrical notor
54 as shown in the design exanple. The punps 50, 52 are preferably

vol une-control l ed, so that even in different Toad conditions the predefined
pr essur e tafenloatitassuming nylindat seThé, whigs the pressureeegediiloss torthe l9ad-i abl e

u 50 iis cpnnected with i nt ak i 6. th i f th
v T nder S20SREE Grihdeisst et Miferish e Bl Be Mol a b BIARRE sl thdls of ©
the cyli meepgdrbdlic bbwereRdithtakR PoRRigdbecdtof the WITKING! platRIrte2 68mafi? 1S
provi ded, which can be controlled by a control unit not being shown, in

order toabpest nNstAdse the pressure agent connection between the variable

punp 50 and t i . ] t i vel

o ¢ on, - ooty KRB B3 PR E RO AL ke FRERE s dudhed i 11
drai n pi peebéh chinder sat tt ank4, Twhith esrdridére by aheorhmonvaoicabprefgrabiysarb0, 52
suck pressure agent. I n each drai nlifegpe 64, 66,_a pressure relief valve 68,

70 is pr &laddeenl mgtonAft @ shewrpindbs desirrexaiarle; ihe MRS 2he3 aleat ed
: ! e o
Pl ot varaeaty yofimeBohfoldt BRAEAIE Ao B o hey | B oeh "1 ©

Rexr ot h pA&ddfimedprebsurefazesh flowiis emsdeed. dihesprapsirki coatniectiopof thesesiabke
special feature of the circuit is the fact that these pr rel.ief
valves @RS i Couard B Ao 6 a8 he D Che otk O Be SHURRTS: he
limtet poesRiNvih %Bﬁi&?'ir’i’@k@?&&@% D BDORIIA cHepiisHriasosr A cylieddry ionger s
12. The pressure in the pressure chanbers 28, 34 and 30, 36°is detected
each by @aphdniake @imeds 8, Alcomm| valve 66 Gnid providadi whichdande hentealedr ol

unit not bei ng shown, t hat, the .pressure relief valves 68 70 and the
above  debur BRI 1S Del RGN (B oG oA Lot (N BiedSHiR 7870n t ne
pr essur e chAnbBRFTELENREHURE VvaRaBRESEMp 5b%arid &2 ring charhbér 84 anrabdaeing

assigned to the cylinders 14 has the sane design as the above descri bed

branch ofthamwenydrreape@diveM.i nders 12, i.e. the variable punp 52 is
connected with an intake pipe 80, 82 and control valves 84, 86 therein to
the ring chanber 36 and the bottom chanber 30 respectively. These can be

connected wi t n dgditiBnpineesndharBBeaBd apassione chembef 28 alry esnfgcte84vitro t he
t ank. As shown Iin Figure 1, the lifting devices (cylinders 12, 14)
are | oad@fr@in PiPaiG4 66dAta BeK e drate pédvieh e e Yariahie pews b fertdkonal

condi ti 0y oqqire agent. In each drain pipe 64, 66, a pressure relief valve 68, 70 is
provided, by which the pressure can be limited in the related pressure chamber 24,
28 to the predefined maximum value. Suitable pressure relief valves are described
in the data sheet RD 21050/02.03 of Bosch Rexroth AG, to which reference is
made for simplification purposes. A special feature of the circuit is the fact that
these pressure relief valves 68, 70 can be adjusted by the control unit, in order to
change the limitet pressure depending on the operational condition of the cylinders
12. The pressure in the pressure chambers 28, 34 and 30, 36 is detected each by a
pressure sensor 71, 72, 74, 76 and communicated to the control unit not being
shown, so that the pressure relief valves 68, 70 and the above described
interlocking devices can be controlled depending on the pressure in these pressure

chambers.



For instance, if in the operational condition as shown in Fig. la the
colum 4 is lowered with floating working platform 2, the active, |ocked
cylinders 12, 14 are |oaded with a negative, pulling force, whereby
pressure agent is conveyed into the rgkgéﬁnt ring chanber 34, 36. For
lifting the working platform2 with cofufms 4 resting on the seabed (Fig.

| b, 1c), there is very high pressure in the ring chanber 34, 36 of the
active cylinders 12, 14 due to the heavy weight F of the working platform

2- the cylindeygy E)?aync?w%é?ﬁg a%ﬂéﬂ@&l & %);Ii\‘lﬂley iﬁ%{% élﬁé'g%h%g%e.sigwgs ﬂ{eﬁgfur e

agent is also conveyed 1 nt relevant” ri ngs
| ower i ng dbwvepdeddribechbabrostecttbe Hyelvallic dindersi 82,3l tHe Yarigblepespud2isi n t he

i hamber 34, 36 of . i lind 2. 14: h . i
ol i e s ol win Syhiole Tomah: G5 ah woniie” e e Sa istbin 6 Fnt® °
conveyed érfgrﬁ%éma RRY HhE#ER HBnRfEredo fdiBedfldly rrHekk] ddfhase cdmhectéd with

For lifting the colums 4 fromthe seabed 6 Iinto the travel position, only
a rel ati vdrain pipes|99, B8rand presswguieliefales 9h84 tonbegarksure in the bottom

side 28, 30 of the active cylinders 12, 14 is also low. There is a positive
| oad and the pressure agent is conveyed into the rel evant bottom si de.

However, it hagstRoWR imFidifte ihee fiffing deviresi(dylinderd 2 t P fedeadby witlg t he
pulling out fromthe seabed 6 can be significantly higher, as descri bed.

13 20  diffepsd dprgpngdepending S& m@aralecyaﬁgower@ti@valtqwdésﬂni- nders 12, 14 are
controlled in the so-called 4-quadrant operation, whereby very different
pressures nmay occur in the respective pressure chanbers. In the

conventional spbtihs@ncecit i thergpdratiged] €ohditiBn 8i3&hobRvin Kigel ptressalumnr4l i ef
valve each is located in the draip pipe of the hydraulic i pders -
however, iBhpwered with flpating warkieg pl?é‘%ﬁg‘ 2the RElvE; %Wﬁﬁﬁgmﬁqﬂﬂe%@ur e,

Whi ch oc i ive, bulli { biGshcddHt R EdhveyRUaRRUNE | S
signifi cgﬁ{iﬁ?/&lwfggpé?%g}#’ E)I%glngrfgifscs%p@el}o%){(%%ggt herd opelr ati or@l condi tions
(f | oat i ngrepavartt oingichpaiberdg, 86t or pulling in of the colums), so that in

t hese operational conditions the punp nust generate a very high pressure,
in order to open each pressure relief valve located in the drain pipe - the

associ ated t hrpt (fingtHORSASnRpRLBHAM Witk @BRumns 4 resting on the seabed (Fig.
1b, 1¢), there is very high pressure in the ring chamber 34, 36 of the active
cylinders 12, 14 due to the heavy weight F of the working platform 2 — the cylinders
12, 14 are loaded positively (with tension). The pressure agent is also conveyed

into the relevant ring chamber 34, 36.

For lowering the platform above sea level, there is still high pressure in the
ring chamber 34, 36 of the active cylinders 12, 14; however, there is a pulling force
caused by the lowering and the pressure agent must be conveyed into the bottom
side 28, 30 of the active cylinders 12, 14.

For lifting the columns 4 from the seabed 6 into the travel position, only a
relatively little force is required, so that the pressure in the bottom side 28, 30 of the
active cylinders 12, 14 is also low. There is a positive load and the pressure agent
is conveyed into the relevant bottom side. However, it has to be noted that the force
in the bottom side during the pulling out from the seabed 6 can be significantly

higher, as described.



In the solution according to the present invention, these di sadvantages are
di scontinued by the adjustability of the pressure relief valves 68, 70, 92,
94 during the operation depending on the relevant |load condition. In the

| oad condition according to Figure 1 c, the pressure relief valve 70,94

| ocated in the drain pipe is set to t1®/ 20gh pressure, which occurs due to
the heavy platformweight. During the lowering of the platform this high
pressure setting is effective until the platformhits the sea | evel and
hence only the weight of colum 4 puts pressure on the relevant active

cyl i nders 12, Apgordingémiheshdopd eesditiens.dheeylindgred 2704 aya qoptyatiediin thet he

ar ai : , t val . g )
losses AR nya0 BabSnaudl Wby B e gueR bl abirihihe "3 ai
pi pe arerssiediveiprgsdure chiafribehd I1Afthé Beneantivmas sdiufioe actbelirgerbesteht GB t he
occurri n§3l ower pressure. Such |low pressure is set e. so after the

] . . g. al
unl ocki n§38f 62Reons prasgurssreligfl valye gaghtis ocatad indheslipingdipe wé thehydraytic
cyl i nder 4,. 1 dgr. t.o. . ni_n t . i X The
Satting. SYmierS ol Bl Bidt0 0o thind Bhighl AfreIRERRum,
i nvent i oprekpesdivhigh@tcuiedurigethanifting estheeortking platforrassihisepreisaotaeiss,

which is detected by the pressure sensors 71, 72, 74, 76 and zﬁaluated by

| 2, 74
the cont sEINfigantly higherghar the prassupin theiqther orerationg),condpioagdfioaing

pressure @l { [ 1% r J g%@f%aepd in the
pressur epaﬁéjnrﬁé?&gﬁgmbg%ngl}“ﬁagpp?iﬁ‘s%g%&%s& @ﬁ#ﬁg\ @?rsig'a I e punps 50, 52
ar e cont cohtiidnsnhé pampayushgenarate s pesdhighpressoet imeondesia open eéch he

working platform2 can be kept. constantly, ereby .it st...be i dered
har  t be ProvALFP dBiar EbieUaRe eRen (b S i s eAStRe e ThRIIg Gree ©
hei ght's, gfhifidiadt the cylinder sets 12, 14 being assigned to each colum 4

need to be controlled individually. During the reversing of the
pressure relief valves 68, 70, 92, 94 it nust be observed that the change

[ e Lover RESREYS fut oPEb e e A Bk ol B s
resul ts igisconfinGEs B9'thie BURGESMIRy 073156 Prestsird Ref @hNBY BE0F0UD2i gy dlieng ur r ent
state of the technol ogy. )

the operation depending on the relevant load condition. In the load condition

according to Figure 1c, the pressure relief valve 70, 94 located in the drain pipe is

set to the high pressure, which occurs due to the heavy platform weight. During the

lowering of the platform, this high pressure setting is effective until the platform hits

the sea level and hence only the weight of column 4 puts pressure on the relevant

active cylinders 12, 14 — then, the pressure relief valve 70, 94 located in the drain

pipe is set to a lower value, in order to minimize the throttling losses. Accordingly,

the pressure relief valves 68, 92 located in the drain pipe are set during the lifting of

the columns 4 from the seabed 6 to the occurring lower pressure. Such low

pressure is set e.g. also after the unlocking of the cylinders 12, 14 and the pulling

out of the relevant cylinders 12, 14, in order to minimize the throttling losses.

The setting of the limited pressure takes place according to the present
invention depending on the relevant pressure in the pressure chambers, which is
detected by the pressure sensors 71, 72, 74, 76 and evaluated by the control unit.

The pressure to be limited is set by a predefined pressure difference higher than



By the control of the pressure relief valves 68, 70, 92, 94 in the drain
pi pe according to the present invention it is ensured that the respective
cylinders 12, 14 are pre-stressed in every operational condition, whereby
this pre-stress is set depending on t? / ﬁting force. The respective
cylinder force to be generated by the %y?lnders 12, 14 is calculated with
the active bottom surface size of the respective piston nultiplied by the
pressure at the bottom side mnus the product of the pressure at the ring

si de and i F i&®irPinet i I T i he limted
th8%r éélge%‘élrfgaé)?p_ je%‘téc?l he 6?@3&‘?{%9?\%%6@? ol ifd @ain pipe side.The limte

pressure on%t(}sﬁe ottom side 1s calculated accordingly witﬂpt he piston force

di vided by the bottom surface size (pressure on the bottom side) plus the

above describ saf ety press jfference. Accordingly, I 1

pressure on th er)ﬁ%f'%t%i_ﬁé’“%ost%ﬁvﬂ %r_teecc?r\f\ﬁoﬁﬁdfm q%%lﬂ'@f(tpégge%ﬂghgfagse%r ai ¢
sign) di vhee@shivntdiané Wikifg plafsintl £8n Ve kdif cBhstaply (WhEBYitemust bdie ring
chanber) plus the above described safety pressure d|¥ference. 151 20

By the amonsisisrad thatdbe individuakapdupns sanhe suppertedsinihe saabrd iavarions
pressure relief v Ly j i pe. i rehali ment
bet ween _tn?égi&tgl E?Tﬁia\{jﬁ%ﬁgl"{%i S%S?l&?'ng‘i gg'é‘ﬁfaé%ﬁﬁghﬁé%é%?&?é ) h&ﬁner e t?/) very
hi gh mylmc@nﬁﬂr&j inanideaillget . In the above descri bed design exanpl e,
two variable punps 50, 52 are driven by a comopn notor.
During the reversing of the pressure relief valves 68, 70, 92, 94 it must be

observed that the change to the lower pressure is not too early, because the acting

load cannot be held . On the other hand, a change to lower pressure coming too

late results in unnecessary pressure losses, as they always occur in the current

state of the technology.

By the control of the pressure relief valves 68, 70, 92, 94 in the drain pipe
according to the present invention it is ensured that the respective cylinders 12, 14
are pre-stressed in every operational condition, whereby this pre-stress is set

depending on the acting force.

The respective cylinder force to be generated by the cylinders 12, 14 is
calculated with the active bottom surface size of the respective piston multiplied by
the pressure at the bottom side minus the product of the pressure at the ring side

and the ring surface size of the respective piston.

The limited pressure on the bottom side is calculated accordingly with the
piston force divided by the bottom surface size (pressure on the bottom side) plus
the above described safety pressure difference. Accordingly, the limited pressure
on the rod side is calculated with the load F (mind the algebraic sign) divided by the
ring surface size of the piston (pressure in the ring chamber) plus the above

described safety pressure difference.



Figure 4 shows a variant, where a separate punp 50, 52 with its own notor
54a, 54b is assigned to each hydraulic cylinder set 12, 14. These punps 50,
52 may be designed as variable punps. In the shown desi gn exanpl e, constant
punps are used, whose volunme flow is changed by the rotational speed of the
notors 54a and 54b, for setting the pt®fe6i ned pressure agent volune flow
For the rest, the design exanple in Figure 4 corresponds to that one in
Figure 3, so that by referring to the respective descriptions further

expl anations can be omtted. As already mentioned, instead of a

si ngl e, rel at Bycthyg dpproerigiarsettt, of3he pressureragent wotdmeciiossiapd theay be used,

whi ch dri b tor. dri b t hangi

the. pr os S0 Bt BIGRIN A S i 2t iRl BY R Tt Bl pebierty "o
swi t ched tgd Eolupins aneithe wiohieing PRRE3HHE2 agensured! whBrdbyowsry Tigh pievpg may be
controll ed by a volune or pressure control. In the above descri bed

desi gn esaaptesantiesatyl i nders 12, 14 are arranged in such a way as to be
| oaded with tensile force when the working platform2 is lifted. However,
t he concept according to the present invention nmay be applied in the sanme

way W th consti ted bboge debeibrd desigwekamgie habivariabe pumpsipppb2 @de on t he
cylinders 12, 14, so that they are | oaded with a conpressive force. Due to

t he hi gh dri¥y8aPYsF CRMEGS RO rod, in such solutions the cylinders 12, 14
are loaded with extrenely high 16 / 20 critical buckling forces, so that
t he suspended support according to the described design exanples is
preferred. Figure 4 shows a variant, where a separate pump 50, 562 with its own motor

54a, 54b is assigned to each hydraulic cylinder set 12, 14. These pumps 50, 52
may be designed as variable pumps. In the shown design example, constant
pumps are used, whose volume flow is changed by the rotational speed of the
motors 54a and 54b, for setting the predefined pressure agent volume flow. For the
rest, the design example in Figure 4 corresponds to that one in Figure 3, so that by

referring to the respective descriptions further explanations can be omitted.

As already mentioned, instead of a single, relatively large pump 50, 52 a
number of smaller pumps may be used, which are driven by a common motor or
driven by one motor each for changing the pressure agent volume flow, so that
single pumps in a pump set may be switched off for changing the pressure agent

volume flow.
The pumps may be controlled by a volume or pressure control.

In the above described design examples, the cylinders 12, 14 are arranged
in such a way as to be loaded with tensile force when the working platform 2 is
lifted. However, the concept according to the present invention may be applied in
the same way with constructions, where the working platform 2 is supported on the
cylinders 12, 14, so that they are loaded with a compressive force . Due to the high
loads of the piston rod, in such solutions the cylinders 12, 14 are loaded with

extremely high



However, in the control of the pressure agent volume flows it nust be
observed that after the | oad-assunption the ring chanber of the

| oad-assum ng cylinders 12, 14 is very small and the ring chanber of the
| oad-transferring cylinders 12, 14 ha |nunlsize - the corresponding
conpressi on vol unes and dlfferent presgure changes caused by feedi ng of
pressure agent in a small and on the other hand nmuch bi gger pressure
chanber nust be consi dered. An of fshore platformand a control nethod
for such g céhﬁa&nagafaée% s%rtﬁafitkécé&'b‘éﬂde%ﬁﬁﬁoﬁaﬁ@éﬂ@iﬁ@ﬂtoﬁhétd&bﬂbéé
supported on the se y several colums e colums are coupled with
t he wor ki desigh akémplasoig dreferiedy devi ces, whereby each lifting device has
two lifting cylinder being staggered to each other, which engage
alternating. According to the present invention, the |oad-assum ng

cylinders are ggRBléE€th e Eorttd b thPprSSUFLagar Volurad Howsiit must ips t he
| oad- assunption, while the pressure agent volune flow to the

| oad-tr ar@bweqhgwatmenm adsagsenniion the civgdihagnier of fhe lpaggassuming 1
Of f sh th
seabed {oPHER Tr14.5 By BTRM AR S ariddr ot bR indgm Biiflets 1o

of a hydralisLhad hdxdmgndsize cehé 8prresperding cohprésdion ngludes amd dBferdérds f or
each colum (4) at least two hydraulic | i nder sets (12 1é), eg%o\ﬁss
pressure @negﬁW@r@wa(rms cawsed py’ feeging oh PRESSHERRGEREA Bymall aRAAD thevaieer (60,
62; 84, 8K, 64, 66; 88, 90) and
ﬁsétﬁg chfb cﬁ?bn)}@stq{eaécfhs‘?c#é}@ d( )

Whl ch on t e one supporte t he orm (2) and on the other
hand are det achabl y connected with an interl ocking device (37, 38) to the

| 4 ol i wh 14 b
control | et i n AReTsgte PRESTS aRtheoatamasinod Krotiehetnole R 4l or m ( 2
and col U”@'ﬁsél&eﬂhﬁh@rﬂé %ﬂ(lﬁg (oiéi‘forﬂq“lk s@bﬁoh@@bﬂ%@%ebb@d b?tséﬁlé@ki ng device

(37, 38) wth the col umm , While the other cylinders 14) are
unl ocked eoldmps| Thel Cbhmkns atEDCQupied ith the svarkiog F&ﬁf@rﬂh@h“f&lag deyigest erI ocked

with colu for the |

control HF?'(QI%?X ,hel&fﬂﬂ 88‘58 ﬁégm d@ﬁﬁ@@md?%%ﬂ@ ﬁ%@@gg%ggﬁt"é i nder S
(12, 14) @Hichighgage dieadatdsss WiRbiding tethensresastavéstions ey loadhadstingiag
conpared to the pressure agent volune flow corresponding to the projected
speed andcylindeps @@swmohsge/wth Righamarespeg agentn@ltanﬁﬂpw P leAdnsferri ng
cyli nders g d of
the. pl at 31T SR B8 PrEEEF SqBRER sy 1"l faBIFRiS i

Pl at f or m gareducedgcdardipafyent clai m 1, wher eby one punp (60, 52) with

vari abl e di spl acenent vol une is assi gned to each | oad-assum ng and

| oad-transferring cylinder set (12, 14). 3. Platformaccording to
patent claim 2, whereby both punps (50, 52) are variable punps and have one
comon not or (54).




4. Platformaccording to one of the aforesaid patent clains, whereby one
nmotor of the punps (50, 52) is an electrical notor, 18 / 20 5.

Pl atform according to one of the aforesaid patent clains, whereby each punp
(50, 52) of the punp set is arranged by a nunber of single punps being

connected in parallel. 6. Pl atffof20 according to one of the aforesaid
patent claims, whereby each cylinder set (12, 14) has one or several
cyl i nders. 7. Platform accordiggirhe one of the aforesaid patent

cl aims, whereby the interl ocking device (36, 38) has a | ock bolt on the
cylinder side (40, 42), which is rel easably engageable in interlocking
engagenent with one of the nunerous interlocking nountings (44, 46) at the
colum (4), which @ffshoes platidraneitiahtreimtsaraiflvetumms (4)f whith arr lee tavesred

8. Platf ding to patent claim?7, he | | 0, A42) of
he | oad i qusaed Lt 60 6) herHouei2] Hom (hseadeyrid 1ol Pusahiatir o

the intepl aekiiBSFRIAAREB ), whereby the lifting device (8) has for each column (4) at
least two hydraulic cylinder sets (12, 14), whose pressure chambers (28, 34, 30,
36) can be connected by a valve device (60, 62; 84, 86) to a pump set (50, 52) or a
drain pipe (64, 66; 88, 90) and which on the one hand are supported by the
platform (2) and on the other hand are detachably connected with an interlocking
device (37, 38) to the column (4), and to a control unit, by which the cylinders (12,
14) can be controlled in the way, that during a relative movement between platform
(2) and column (4) the cylinders (12, 14) are locked by the interlocking device (37,
38) with the column (4), while the other cylinders (12, 14) are unlocked and pulted
back into starting position and then can be interlocked with column (4) for the load
assumption, being characterised that by a control unit the pressure agent volume
flow to the load-assuming cylinders (12, 14) during the load assumption is
increased for short while as compared to the pressure agent volume flow
corresponding to the projected speed and the pressure agent volume flow to the
other, load-transferring cylinders (12, 14) can be reduced accordingly, so that the
moving speed of the platform (2) is almost constant during the load-transfer.

2. Platform according to patent claim 1, whereby one pump (50, 52) with
variable displacement volume is assigned to each load-assuming and load-

transferring cylinder set (12, 14).

3. Platform according to patent claim 2, whereby both pumps (50, 52)
are variable pumps and have one common motor (54).

4. Platform according to one of the aforesaid patent claims, whereby one

motor of the pumps (50, 52) is an electrical motor.



9. Platformaccording to patent claim7 or 8, whereby the lock bolt is a
tw stlock (40, 42), which engages in a recess (44, 46) of the colum (4).
10. Platformaccording to one of the aforesaid patent clainms, with a sensor
for detecting the interl ocking engagengnisyg 11. Platformaccording to
one of the aforesaid patent clains, mheré%y t he val ve device has pressure
relief valves (68, 70; 92, 94) controllable with the control unit for
limting the pressure in the rel evant pressuéf chanbers.

Pl ia_t i gr m accor 8i ng Platiors QﬁCO{CI’i_Bg &9 8F‘:§§£mﬁ B2 @said @?Eﬁ"ﬁé’!aimﬁe\”@ﬁﬂlﬁ%’-ﬁhe
T3 Nt ot D Pt (S8, bR oINS fu i S e hrgBA T i Bler LREBIA AR R )

whi ch ar ecorovemtedlinf parallef ti ng the platform (2) fromsea level with a

hydraulic lifting device (8), whereby the |lifting device (8) has at | east
two hydraulic cylinder sets (12, 14) for each colum (4), whose pressure

chanmbers (28, §4; 3PjatRfh ackddifg to one of the aforesaid patent claims, whereby

each cylinder set (12, 14) has one or several cylinders.

7. Platform according to one of the aforesaid patent claims, whereby the
interlocking device (36, 38) has a lock bolt on the cylinder side (40, 42), which is
releasably engageable in interlocking engagement with one of the numerous
interlocking mountings (44, 46) at the column (4), which are located one after

another in lifting direction.

8. Platform according to patent claim 7, whereby the lock bolt (40, 42) of
the load-assuming hydraulic cylinder set (12, 14) is pre-stressed before the

interlocking engagement.

9. Platform according to patent claim 7 or 8, whereby the lock bolt is a

twistlock (40, 42), which engages in a recess (44, 46) of the column (4).

10.  Platform according to one of the aforesaid patent claims, with a

sensor for detecting the interlocking engagement.

11.  Platform according to one of the aforesaid patent claims, whereby the
valve device has pressure relief valves (68, 70; 92, 94) controllable with the control

unit for limiting the pressure in the relevant pressure chambers.

12.  Platform according to one of the aforesaid patent claims, whereby the
cylinder sets (12, 14) are strained with tension over the platform (2).

13.  Method for controlling an offshore platform with numerous columns
(4), which are lowered for lifting the platform (2) from sea level with a hydraulic
lifting device (8), whereby the lifting device (8) has at least two hydraulic cylinder
sets (12, 14) for each column (4), whose pressure chambers (28, 34; 30, 36)



can be connected by a val ve device (60, 62; 84, 86) to a punp set (50, 52)
or drain pipe (64, 66; 88, 90) and on the one hand are held at the platform
(2) and on the other hand are connected detachable on the other side by an

i nterlocking device (37, 38) to the columm (4) and to a control unit, by
which the cylinders (12, 14) are contt®®l2@d in the way that during a
relative novenent between platform (2) and colum (4) a |load-transferring
cylinder set (12, 14) is locked with the colum (4) by the interlocking

device (34n b%@onn%téoeb)&aﬁ%/aﬂe@éwcé el 625 SUMBEPtoCY bUﬁiiﬁéet%@@ 521)45r drgin

unl ocked and pul | to starting position, in order to he l'ocked with
col um (p)pef((ﬁ4 66a&8a%&)mmi®rmﬂ1e bee gndmeactobahtb@mlatfmm@)andeortmqrol

uni t the re urea ent v 12, 14
s for Aol et et Be et e g he AbEaag DR etk 5% oY
the pressgr, eaz?g@ffﬁe M@lhmm(i)lahw, tohe@itral QiniteBPp Wiish the dyiadersajiect eéparovi ng
speed of platfor méﬂv‘,l and the pressure agent volunme flow to the

| oad- t r afenERkechiy aikes duning argjative raevespantkgtyeeadlrifym Ei@ndnat after

he | oad-
1o, R IoPPESsHaE RS TRY GiBHE et 2o TS TackERith et By 0ot
14. Met hask atedockimpdévic 37 ra8)civhilenttisothehdoathassbmingcylimase sef (14h &
pressure agent flow of the | oad-assum n cyl

d 4 th
de;:r ease upfockad W&ﬂ'@ﬁé’%éﬁ@tqu}ﬂ/p@ﬁ't Reln éfg’&ﬂcfﬁéi‘?cé‘feé ‘anﬁagcavm'iﬁ@r)s (12,
14) t ake t d of
the plattor mél?%)s hﬂ&n‘”ﬁéﬁp%ﬁa%&ﬁe’sﬁ% ﬂ*\ﬁt'tﬁy the d%glroﬁ/gﬁﬁlg{(f %%ggg%leﬁg '? o]
pat ent clgent iGuote floly tovtrer leby-dsseming clasters $12etd)iofa gpamarbdhileni ch

anounts t O%fthl th of t ift t |
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I 'nde are unlocked | oad acting on
t hem has pfegduea abehbvolanmfd;detq ttmjloadftransfemng cyllnders (12 14) is accordingly

reduced, and that after the load-assumption the pressure agent flows are reset to a

pressure agent flow, which corresponds to the projected moving speed of platform

(2).

14.  Method according to patent claim 13, whereby the increase of the
pressure agent flow of the load-assuming cylinders (12, 14) and the decrease of the
pressure agent flow of the load-transferring cylinders (12, 14) takes place in the
way that the hydraulic output and/or the speed of the platform (2) remains almost

constant.

15.  Method according to patent claim 13 or 14, whereby the increase is
set to a period, which amounts to approx. 5 to 20% of the length of the lifting

interval, preferably around 20 seconds at a lifting interval of 180 to 240 seconds.

16. Method according to one of the patent claims 13 to 15, whereby the
load-transferring cylinders (12, 14) are unlocked, when the load acting on them has

fallen below a predefined limit.



