WO 2007/ 045260 PCT/ EP2005/ 011255 Subsea Equi pment The
invention relates to a subsea equi pnent used for
waedour/eds2@as or crude oil production, such aspsrEPe@s/011255
actuators for a valves, restrictors or the like,

control nodul es, so-called BOP (blowout preventors),

or other neans, and conprising at |east one cl osed,
oil-filled first cofpbseaEquipmentirst conpensator

unit which is associated with said first conponent and
which is in fluid communication therewith for pressure
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a valve or a restrictor so.as tq.i

comporzﬁnt ped atfirstopnpensator st WY gasedlpd &lﬁ*\ﬁ@ cEF f&égomRPa%ﬁf and
which ig ﬂrfgﬁ&@%ﬁﬁ‘wﬁ@atﬁﬁr@rw&rw&ééﬁ@ Smpéitagghuator is
used. uc a (0]

wout preventor serves to prevent, in
energency cases, crude 0|I or natur al gas from
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platformeaud pientomponerds &mname'abgﬂmmmude hmprqutm Ilysubsea actuator
assoc d theremwith,a,co at por [ r
serves &5 BRI AT LRGPPSR of Basblf 16 Fow
throughb@ép/@.‘ﬂﬂe Elﬂ)@scﬂﬁwmhb sorshlled elowvout preventtr, an aetuatdnes used.
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from esmgn e SRS RedpRERRS pibHS at Madddlr vol une. One

I'e for a change i'n volunme is here e.g. a piston
which is novable in a cylinder. In subsea equi pnents

in the c%%%nél%ﬁ ALHIES subs a@g&ﬁﬁﬁt ere ivé 8binp¥n&iht has normally

has assocl ef ew a respective
associatedrtpenesithar cmnpensatoralmltéom;mnep'swrsmmn@neamn &resgyse gompensa-
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compenb@tedWﬂﬁtrq(d%maﬁ@prbbﬁjreqwatdrmpm)@hdafécepdesauretdlﬁerences

|i ke, the function of SSO t
caused by EAngSS 1B ESTAPAIITE aNgJoT SALT At SN R 2 ETngEIn yglume is

here e.gl 86N RRIchAE AvabRf in aféWﬁBérom ng at all. |t is
therefore the object of the present invention to

i nprove a subsea equi pnent of the type referred to at

In subse?‘%auyﬁ'?%@teikﬁtgwb@n ?{aﬁi {:éJ Céal:’%rﬁb%ﬂerﬁ gf’@ f;ﬁur%ﬁt?'?ﬁrcoh{bo%ﬁﬁ has

unctronin
associateti #herpwith sueepemwp@nmtenaator gnis which gueseeipliskes ler@@ﬁurnefcompen-

cton s ST EGEBA bl Al s

tion fails to operate due to the occurrence of a leak or the like, the function of the associated
component will at least be impaired or the component will perhaps no longer be capable of

functioning at all.

Itis therefore the object of the present lnventton to Improve a subsea eqUIpment of the type -

referred to at the beglnnlng in a structurally S|mple manner in such a way that itis still capa-

-ble of functioning and that pressure compensation is still possible, even if the associated - -

compensator unit is damaged or fails to operate.



2 In connection with the features of the generic

clause of claiml, this object is achieved in that a
waRmondseanpensat or unit is in fluid conmmuni catpcarepsbdse11255
the first conponent or the 2first conpensator unit for
pressure conpensation. This can, on the one hand, be
acconpl i shed by a suitable connection between the

second conpensator unit and the first conponent. This .

In comyerctipr withdhe featungs of the ganegicidausgf flgim He E]Fg%@t%lﬁat is achieved in

C. iPls.i Sdéﬁ-rﬁn 8%}%915@ the
thataf%@ﬁ H?Q@%&H%@tb %Pﬁlgﬁilﬁﬂgﬁoul l?'gl to gﬁp?ﬁeﬂrrgttéeﬁi?onnem or
first coipensatgr unihfer pressouneempensationni t s ‘are i ndependent

fromand redundant with re- gard to one another. On

the other hand, there is the possibility of connecting
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advant ageous enbodi nent of  the ﬁresent I pvent icﬁpegu;tqggntwith re

erate dp dijs avaye Hiadwiescanenensatar Upith atsdnderendent Eaman

gard PR Hhoepsed, oil-filled conponent for pressure
conpensation. The second conpensator unit thus fulfils
essentially a dual function in that it provides, on
i if i tor unit to the
On thi 3thsp Aend Withe RS BLEHIEREP REARGHAD the Bepdtl ERTRTSator un
first copersasart uritrsd that pressiiiercompenspiioreistessentially effectsd via the first
conpensator unit.via the n ' 0 said first
COMPRGAYY HW bYo’Pe?'&S 95%8 Sielc?%q 8@@8‘%@‘%@@0@ unit, possibly
in conmbination with said first conpensator unit.
Vari ous enbodi nents of t ecgtive conp.ens

In acogage 1B AT AtNARIRSAEUS GDASKBRI & 1he RGBT EScBl the second

compERIERGH it 048l e SdoBiitddwil B:RB0RdI HloBER Jilsfillediorspaneat fof pressure
a bl adder accunu- lator as a conpensator unit. Su

h . .
compe)satierer Thecsenaroatpansates vait dug. fulfssepsaatiallyz dual fuaction in that it
providgg,g%eging{ he%ﬂgi E}’éysﬁl'g écﬁpé&t‘éﬁﬁaﬁ fdr-thes88ori éﬁrﬁﬁ&?étnt iatnd allows,

ssentl a aracter- 1zed in tha
on theuathér hersl, prasisecieompensation fdrrthe Srsh sompeoepieardbe frst compensator

. .elenment i . r..Qr r : j kd hiv i
it i B Brechi oy AT ogoen R ARROTRY CplspRg i Possioy i
combifgtigpenitasaidifingt dompemsatoughitas a hydraulic fluid,

transm ssion oil, a |lowviscosity substance or the

li ke. These substances will be referred to as

VarioudeHisadiments! ofite Fespebive @rhserisatbr RS aps RSagingblei Oheexample,
_ence is conpensated by contracting and expandi ng t h&e
which 5 usgdetomparatielyaiien Knubsea egyippsEys. Maes Yse ¢f plpgeer accumu-

tor ol S0 S SIRAREARGS B BNyt o agrossre
accumulator in hydraulic equipment. Such a bladder accumulator is essentially character-
ized in that it utilizes a bladder or a membrane as a compensator element, said bladder or
membrane having on one side thereof seawater and on the other side thereof a compensat-
ing fluid, such as a hydraulic fluid, transmission oil, a low-viscosity substance or the like.
“These substances will be referred to as hydraulic fluid in the following. The pressure differ- -
ence is compensated by contracting and expanding the bladder or the membrane. It is pos-
éli'bie to"reéli.ze bne or.bcﬁth of said comp.ensator u.hits. by such a bladder accumulator.



3 In accordance with a further enbodi nent, the first

and/ or second conpensator unit(s) is/are inplenented
Va32007/845060 accunul ator (s). Such a pi st on accumHCGAVER2005/011255
conprises a piston which is$ longitudinally

di spl aceable in a cylinder. The piston as such serves

as a conpensa- tor elenent. Also in this case,
ic flui,d on th

In aogiTARRCa e 2 BRNETETBPLTAL e HeLat RSt coipepigatr uni(s) isare
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pressure ac- cunul ator(s). ch a pressure
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sal npensat or enent there is again” the hydraulic
of the pisfoo. The pressure of the pressure fluid can be
changed externally for pres- sure conpensation, the
amount of the pressure fluid being in this case
It is alsoqpeaaibéstooimpi@nentitbe dirst ¥adioo sscantbamhpensatoramit{si @s pressure ac-

nd al so of the s onent ' '.
cumuigieS)e S BPTBFR BTGB 135 & TGS OB AP RS the com-
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|y conprises a dis Iacene el e h whi f
the hiaheclind ol ePres S A6 & PBPoUG MBS ShapesLogrhaly for pres-
sure &ﬁﬁgﬁéds%ﬁ@ﬁ B dnftint bkﬁe pTB@su‘ié’ flh:ﬁ%dﬂf&iﬁﬂﬂ% daseWs8ased or re-
e.d. In connection wth such an actuator so as to
ducedl | ow a definite starting position of the actuator
even if said actua- tor fails to operate, said spring

package being biased in the direction of this
Variop@emblodmerﬁaohtm firgtrandoalpa okthgesecent oompbhgntiase imaginable. One

e L

actuatd? rnloﬁﬁamﬁ&hﬁgﬂsesna tjisgla&etarent/\aém‘enswhmh usddaptet te be dlsplaced for

subsea equi pnent . tor, h narmal |
operatjpg ga{a{g\feq ﬁd'ggﬁnﬁ@r OR gge Iﬁ@s E‘Ee Sping pﬂ 1§ Hsed élga H'Hcéqnnect:on with

such aﬁswt&tsera% oW $HEShiRCEAHIHG PbSitiod of mecmmasamf if said actua-
unit. Said corrpensat or unit 1s ar- rang ed

tor faifselptapgratg, said sprieg packagedteing biesed @cthaéiérgpﬂofl OQE'S&OS't'O“
t he housing of said actuator. In order to establish
the respective fluid connection, bores in the interior
Such afsptihg psmkmls regnafyresad Vﬂﬂfeamlmtgim aptemuletar@sgpeergpensator unit,

i 540 e A RRRTS 1B Poc bre soo

waterisURbaABIAY &tk bebsesyuigedti r st conpen- sator unit and
the first conponent, the first conpensator unit and/or

the second conpensa- tor unit and/or the second

The a6RERFNWAICAMMally RBSl ah Betuats tddsingPaN 8sdochted therewﬁh a bladder
respective hy- draulic |ines extendi ng{ getvveen
accungylalep ot 8 pisiow @ggqrnglﬁtor as a compensator unit. Said compensator unit is ar-

“ranged, at least partially, in the interior of the actuator, i.e. of the housing of said actuator.

" In order to establish the respective fluid connection, bores in the interior of the subsea

- ~gquipment are imaginable, said bores establishing the fluid connection in question. For-al- .. .-

Iowmg more variations, the fluid connection can be unplemented between the flrst compen-
sator unit and the first component the first compensator unit and/or the second compensa-
tor unit and/or the second compensator unit and the second component as respective hy-

~ draulic lines extending between the elements in question.
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The hydraulic lines may al so extend, at | east
woezon7/edskgo, out si de of the respective subsea PCI/EP2005/011255
equi pnent. Such a subsea equi pnment al so uses
conmponents, such as an actuator, which would no
| onger be capable of functioning within a short tine
after the ingress of water through the conpensator
unit, i.e. the actuator would have to be renoved and

uIIed to the surface, and ., an e
The hydsauic bnasemay atsaiedanc; At ERe! Hid 'B’r ﬁe@%%t“% r‘é\l,ﬁgw’e subsea
equ®g9§ea equi p- nent woul d not | onger be capabl e of

unctioning. Water may ingress through a leak e.g. in
the conpensator unit. In addition, it turned out that,
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I men gather wWithin a short

longet ﬂ?@cama‘q@enfsﬁahohommawéhm a shagktinggaier the lpgfeggﬁ \gg{m erth the
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I'ston in question wi lés
anothbﬁékﬁ@étob@odldﬂﬁﬂ\@dezblelmstaldﬁchlg the) nmgmﬂ, ngemlfgg!g Splsea equip-

en- sati accordan k
ment wﬁggmqtg}me( 8?@86‘%‘&0‘5?@0%& ﬁg 3 Sﬁuﬁy i{ﬂggezs‘égﬁrough a leak e.g. in
the cd?rﬁ’;ﬂéh%'a&ﬁ uhlt€in dutionylt herned det tb!ht tdseeeeummrtbepase of a piston accu-

mulatalt, ;@W&&F%pw {u\ﬁtb %#gog;ﬁwg pes preﬂg%atbp lement

th Qéa\ﬂé’teﬁ W@erleéulto & Fallarcsoﬁibe comgensator unit, i.e.
31dev§l'ﬁ@r{|51 EtggtMl n the case of the first co

the pistontin qeesimnaﬂlédﬁowmgﬂrtbﬁéil%@%blﬁ ;N ARRYF Q'Sslp?‘%sc?ure compen
resent on both sides of the conpensator elenment. This

an be realized e.g. in that the respective fluid
connection termnates in the interior of the

in acc%?&p%etqsvﬁ% u&%mﬁi‘vﬁgéﬁg ;ié ﬁesssttﬁié tﬁﬁ?h&@iﬂ@%k%’#éd’bpposﬁe the

I's thus connected on
hydraGFhes@e Of tHe@irResnsatortdementtheat supplied theregodweeaulic fluid from the

other. cggnggggétqlggp%m ‘ﬁ?é;;ﬁgf ggrggen%té@c?r Sttsgaetpgtf thgfs%]\gllf be no seawater on

this s‘&gnpé)'?ﬁ&tat?%astt REtHRLdRE of ﬁ%Cﬁlﬁﬁccﬁﬁm&ﬂ-umtcassoqated with the actua-
I'gae or sedinents wil &eve -Eﬁl cgn be realized

tor hydrauhcﬂayd apreacnb oo bapesidas et th erﬁompqwﬁ?ﬁor L

e.g. lr}ﬂ@\ak ([h rlefsﬁ#tWeqw Sithefion i RTatedin thatrteribmifané bempensator unit

e asso- ciated conpensat or
on boti siledef meeaompmatqn etamentuwhiye campensaten el @Wﬁ&h@gh%‘é"””e"ted on

rel|abil of .t QmsBss A othet side of said
one sigie t bﬁ'@c’ékﬁ %ﬁt%}”{lﬂ" fL?F ﬁFef%glbll%r ?ocg‘l' é)%tslrag?‘g no seavva? er
compBASatbNBIBRRE isomnected to the other component or the other, second compensa-

satio

tor unit.

A gathering of algae or sediments will be prevented in this way and the compensator unit
will be protected against failure. Also an ingress of water into the actuator through the asso-
cnated compensator unlt wnII be prevented in this way. This will enhance the reliability of the

actuator

lf the compensator unit of the actuator should fail to operate, no seawater can ingress into
the actuator. Pressure compensation will then be taken over e.g- by the compensator unit of

the spring package.



the actuator. Pressure conpensation wll then be taken
over e.g. by the conpensator unit of the spring
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conpensator unit of the sprisng package should fail to
operate in this connection, a direct ingress of water
into the actuator is inpossible once nore, and even

the pressure conpensation in the actuator will be

mai nt ai ned, since pressure conpensation will still

t ake Iace via the respective fluid c t.
fthe cemBen AT IR TP ERUB RN I BHiSCRe & i s ipdctfon, 2
direct'i i 8&%1' M&ﬂev intd fheké&nhlatépi%nmba@éuble one nsore hand elvérathle [ressure
i o Tl € N NSl 2Ol %5 il still take
competaﬂatlenumthel aqtmatﬂé‘ddlm%mﬁma'a%‘}/ i Preseiie Sampariesta v
place fgiglrtﬂ% r&%&\ﬂ‘gbé‘ﬁ&dté&ﬁnéﬁfdn% tR&6irRE Bombbhét@ndtitbehe other compen-

age conpensator unit which is still in
sator amifitragpectivelll. seawater; in said spring package a
suf ficient anount of seawater wi |l have to gather and
flow then through the fluid connection to the first

If botrfi@ifﬁﬁéﬁ@m'rumtelshoalddarl tonapératey the: seawaterawitl have fo cqyars long dis-
OW

tanceyal lhbeaghg acgp%/}gé q%gvﬁa o rmﬁ’gt § El%f tuﬂBQHt? Rpfitdpackage

throudM ﬁ@%m@-@écl@éﬁ&m rﬁhaﬁcﬁrﬂfrﬁrmsh |3$1nﬂum aontacts\(gltm seawater; in said
the actuator w I% stil

spring Rackage Gray IcIaRS agiRATAOl sEANRtEr BT NG taepst grd fEfihed through
the f!mméo‘ﬁo}?‘ﬁ? il firkEdofnperdatdr et @ing fmfauy apl tmtﬂmrm;tuatot Tihds is, how-

ossible to connect also in this ressfect at

ever, anery lnagwayonattly dyepeh bdaieg haring aisaliras Sectipancbitantaly

! { 8tisb bi
ool RS, RISt td Yo e e s

of op&atingr pdckativei B arfaiilare ofghe adtuaiar vdl BERNFIYY q%waﬁpm
and/or that the conpensator unit associated with the
actuator is inplenented twice and also in parallel.

For re'a@oﬁ@@f RAsAdAicyl hes gleopessibledo connedt atslo inliis aesnaet at lgast one

add!tn@taﬂ @L%ﬁﬁ%ﬁpg leg}nl Q‘}}r}plﬁﬁ cW'g?‘Lﬁ‘ﬂ"{ Ers &gg?gc&% c%rmd:ﬁé?ws‘é{b? unit{s),
this n%%ﬁgrtﬁj% '%?gﬁo)fhe %mB@staﬁbr‘ @acysserfecwith tengiting package is imple-

of pressure c
mentezbiwice g ineparaldal @ppnj})cgm t pﬁrygpn%{a grtgggqﬁ'l]écg e w?lq the actuator
is mp&eti’ﬁ%%& Rhickizhf fsd Iﬁ}!%?gﬁél MR trﬁ’é gssibfané ompehyatopanitgr the actua-

one conp unit on one side thereof it
tor thé M\drodaned:t-neto\!me otiee compohentss i dresether cqmp@nqqt,or unit or units is

estion nor CAEBSBERe.UN t
estab egr?chrdﬁﬁl rrrrgis %[eagﬁ bet% ﬁ%?(ﬁ%l act uatE@r SO as to
prevent the above-described ingress of water into the
_actuator as reli abl ossij bl ac-
A simBossppreRsre coppensaypT G oeo Da stanBisi iy s fure ac
cumudBst ittea PdYpeBfive pressure fluid by opening at least one compensator unit on one
side thereof towards the environment. The compensator unit in question is normally the

second compensator unit which is not associated with the actuator, so as to prevent the

above-described ingress of water into the actuator as reliably as possible.

It is, however, also possible that, contrary to the case where the actuator and the spring

package are used not both the components contribute to the function of the subsea equip-
ment. If the two compensator units are not directly connected to one another, they may, for
example, also have arranged between them an oil-filled container as a component. Also in




package are used, not both the conponents contribute
to the function of the subsea equip- nent. If the two
WIDIBMSA0or units are not directly connected (POTEPR005/011255
anot her, they may, for example, also have arranged
between theman oil-filled container as a conponent.
Al'so in WD 2007/ 045260 PCT/ EP2005/ 011255 6 this
respect it will be of advantage when then first and
this rsmeohmwmmefrmhreotag@nuh@ thea fiesd gnd secordiCPRPERTItisUNitspre con-
necte hri é‘ﬁ:‘%l ow ng, an advant ageous enbodi nent of the
Sr & invention will be explained in detail on the
basis of the figures enclosed, in which: Fig. 1 shows

i oo B RSB R L RO ER BE benea n
detailgndfe biasiwiof BE figures Bnoloséd, emwhizh: an enbodl ment of a
subsea equi pnent 1 ac- cor di ng to the present

invention. This subsea equipnment is inplenmented as a
Fig. 15 ¥h6\%a dfdeUAew ! Pirtigin/dddfioR, ST dutBeRagkdfifert @ccording to the present

conprising a spring el enent 21 as a second conponent 6
aligerfipract uat or 11 as a first component 3. The
actuator 11 is electrically operated and is provided
with a longitudinally displaceable operating el enment
Fig. 1:BowSka sd@pnempartu ieiseation, of gn embodiest of & sEPgea equigment 1 ac-

ordlné;cVY?)dgé hf %Eeﬁm\y%@? @SSUb:s%% tegﬁ' gH'Fé?lf 5 @ﬁ)liémglﬁtofag %@ 2 subsea actua-
tor 2 wtH 8kpmﬁacﬂ@giet1i00¢ormnsmg 2lspdng tlemepa 24 age m:mummnent 6

ot SR ST DB P oo r'
provudéﬂ%tﬁ ) I&igﬂb&ﬁﬁlﬁl didMabéshi®epérating eleate 180Thih&3prer@h'tg element 18

he figure and opens the flow SS 22 Wl,gp; ﬁ1 ‘-
is shomndr@ kichd i itwerdiiterens. pasifions on the, Heaefém!fgl% Ak fstugler 11, the opera
ing eiéﬁ%@q 8%%?’1’&?1958 %Y\’étrgtréc&%ﬁéﬂfbﬂaét(%hlémé ?IoWasﬁﬁg‘é SPkrough a

ensat | hi s conpensator unit
housing %ableclmdrmemeam oﬁa sgltw@)bmlﬂag [araeitr23. {mEhedpwee half of Fig.

| r he fl
1. v g ey RO s QAR gy an opens the fow
passape @2withethe lackigpeidimegt £8. t he wat er depth and al so

pressure differences resulting fromchanges in
tenperature and/or volune, cf. e.g. the displacenent

Each &fthéfecoRpbnerié hag asssdigal tﬁe‘iewmh ah@rpengitondinit dbr pressure com-
direction. The first conponent 3, i.e. the ﬁﬂ}luato ided betw
pensatian. Byweaas at.this eame i Ui, BresB@RAMRRNSERRT &t RyPViced between
ERt, §.ebsesldfer. What is compensated
R e e
is the hyrdrestatic prefssuteccarraspandingde thewalen depiheansbalse ﬁ'&tssure differences

resultii RO chahigEs M (& aflr@ bnlAF vALARIES. ¢3F the displacement of the oper-

ating element 18 in the longitudinal direction.

The first component 3, i.e. the actuator 11, has associated therewith a bladder accumulator
7 as a first compensator unit 4. This bladder accumulator 7 is in fluid communication with

“the interior of the ‘actuator at one ‘end thereof (not shown). The other end of the bladder-ac-~-

~ cumulator 7 is in fluid communication with the interior of the second component 6, i.e. the
spring package 10, via an inlet 29 by means of a hydraulic line 12. Hence, the hydraulic line

12 terminates in the interior of the spring package 1 0 via a connection 26. Adjacent to said ’

connection 26, a connection 25 is arranged through which a fluid connection is established



cumul ator 7 is in fluid comunication with the

interior of the second conponent 6, i.e. the spring
wonzokags2¢b0, via an inlet 29 by nmeans of a hydiramlEpeoos/o11255

line 12. Hence, the hydrauli7c line 12 termnates in

the interior of the spring package 10 via a connection

26. Adjacent to said connection 26, a connection 25

is arranged through which a fluid connection is

betweEﬁ HbbdohadoMporRATS 4G AGRcHGT LENPEOSHEOIEES by eans of the hy-

tween the second conponent 6 a -
draulic i th se thisiaeeons gonirapsater ypit H%’Weméﬁ%gﬁ as a pladder accumula

13. Also this second conpensator unit 5 is inplenented
as a bl adder accunula- tor. It is possible to
I mpl ement both bl adder accunul ators al so as pressure

Itis pqqs&qlllea i atg %t’ql'.?r%tﬂ atd:aP?a : 1é‘to?§%l§@%%ré&s@ﬁéuéwmuiators9 in

provi d gount ot 2 aid pres-
this c§s%l adsmfabse p&usweffluui douldraddionalt b pr@dﬂ%&t BRAIQUN P
i ng the ss t )
sure fky t?% S;HI:?E ergr':lﬂﬂﬁ Eé}y“f‘\g tﬁ@ Sgiég%rgd gfgi%%% gﬁatsassure com

pensa'ﬁ@ﬁ E?'n'\é/anstdﬁhéﬁ@ﬁdd Gem:mrm;anmIﬂt 5wll, however,
pen towards the seawater via an outl et 28 In

Flg 1 a piston accunulator 8 acting as a first

Q'H@ﬁ’o ddhidendatop usinewall, Hawerer, dctapendowaidsdhe seawater via
Norm%l fow the PI rstﬁecorrpensator unit 4. Such a piston

an ocutet@8oul at or 8 conprises a piston 15 as a conpensator
el ement 14, said piston 15 being di spl aceably
supported in a cylinder. According to the present .

In Figl naanstooaccimdatarld acting @sd first Camesnsalori 435009 o gn altema

tive, b@l%v S@ggggfqlf@%erg%ﬁoﬁglﬂg 4 gruElH % éﬁﬁoh %c@l’ﬂnﬁllafd?f@ %&h;ﬁ%e@fa piston 15

as a doffRinkator efefnat 1uhsaillipiston ¢H bpingshisacaaiy suppogted in a cylinder.
exclusively filled with hydraulic fluid, but not - not
even on only one side of the conpensator elenent 14 -

Accor\‘i‘lnhgo ?ﬁ@?@%s@ht mb@ntlﬂng hydrauliduitl 18, esodin thé case oftbetbladger accu-

t di vi ded t f
o oSS bl 4 e et
16 of %ﬁ:oﬁré %aéﬁ?'ls%gﬂqg’gy @'e%@lu%ﬂe&hme@m hﬂmuladmwnbhandr— not even

cont ai ns hydraulic fluid which is
on onlyrorfd sudejotmmmmatqr@iemmtﬁ%-nw'taéﬁﬁ‘é{?tﬁ' 11. The
first side 19 contains hydraulic fluid which is |n
fluid conmuni - cation with the second conponent % 39 da
In Figt mfthéwendr 1@ opeedastaompensa®r unéép%dt‘ﬂdﬁé’l igto i 'é?f Sidfel ¥ an

i nl et 27 andthere tive blad-
secongsjde 30 bydhg compenss Abcele %E%S’Q’ﬁ% %bﬁhés %ﬁé@ouslf‘al&@tcﬁthe a
der acEHuﬁ%ﬁé\B? drHe QBRI 20 Bdhtaina satyeradlicdtuid whichris i fluid communica-

i'ston accumul ator, the sea ter Al-
fon withdhe Atioetor iatThartgt e T SeABR PRI JUBHEES i fifid commu
catlonf \'.‘vftmhesééi;%na%oﬂ{pén%ﬁt 6 and the second compensator unit 5, respectively, via
the inlet 27 and the respective hydraulic line 12. in this way, at least the first compensator
unit 4 is prevented from containing seawater therein. In a piston accumulator, the seawater

tor.

may otherwise have the effect that algae or sediment will gather on the first side 19 of the
h '.lntenor 16. This may lead to a failure of the compensator unit. In addition, a leakinthe
~..compensator unit may have the effect that seawater flows to the second side 20; such in- o
gress of water would mean that, within a short time, the actuator would no longer be capa-

ble of functioning.




interior 16. This may lead to a failure of the
conpensator unit. In addition, a leak in the

waprpresadoor unit nmay have the effect that seawatrgr2005/011255
flows to the second side 208 such in- gress of water

woul d mean that, within a short tinme, the actuator

woul d no | onger be capa- ble of functioning. WD
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in F:g.eﬂ%tti@iﬁﬁff éwlwﬁéduméﬂtdomgeﬁ@ ptestenvlanemtmm ameshgwomnf thef broken fines
t he broken I nes I nalrcati n l

indicatirgithedhydraulisliges r’r‘B@cﬁ*F’ﬁ'é’?n[“ ° 585%/"‘?5‘2 gﬁf’ﬂh S %(%"\%’eremeen

the setcgr‘?d ﬁ%g@%é&@f’ﬁ’rﬁf@ 3h@ theirst ccﬁn@ér%atdtmnftltr&tn be established by the

for unit can be establijshe

hydrademeI1|2caﬂd tibdn trs gare. fwre oulthbe neg@@y cQ’W&P‘é‘)%ﬁw& en the first
S ol BNTHE fedpebfie f!lﬂ@&bﬁm&&lbnrbetween
comp%nﬁa? r%tﬁggcgfgn n‘@ né(/'e\ﬁ . hg respective ined
the seCond e@mponerheﬂ avecthe stehend; ewnﬂnsﬁﬂwfe‘@lﬁa% W"Phé’e Raintained.
second conpensator unit 5 can, however, be maintained.
In a second enbodi nent, the second conponent 6 is not

in a sédBhdeSIRBGBMens tl@ms@c@nd\wnmm&otﬁ isomat implemented g aa active compo-
pment 1, but

nent f@rg&hpﬁupgga Qqungmeghé],eq]ﬁ |t5§ ced a'ﬁglzlj ‘rﬂgéq éérlt%:ﬁglé 17 arranged

betwe@ﬂ ‘i'hell?i draliSlinds 14 add ¢sl m@bmnnw cmﬂanaat esdelnyalsb}eesamgs as an in-
Y ternedi ate stor%%e means for the hydraulic

termeﬁllatﬂ storawfree@mﬁ:@rﬂse hysravlicdMig-| y nade to the fact that
it is also possible to connect e.g. the first
conpensator unit 4 on its side 20 facing the act lflator

Referéncelid adhmonalanruiadam thedaelithet ibistaleo pagsille togonnest £,0. the first
comp? A t\?th %iﬂ aﬁ{ﬁg thE %8{&9 &%’m@% Qhd hﬁﬁtéacﬁof via the inlet

ana ogously, vice vers
27, toth& Qeédhdt d‘lﬁ’nmndn@ thqmmad compensatsr unjt fih@gggcttvﬁyg This applies

analoggggsgz é/t@rég#erg%agig{ i:(}/{gf' (';q%ﬁé?r\’gaﬂl' @ﬁgﬁ[ﬂgt;wb@%ﬁ ﬂﬁs means that a

certaif? 'aM@éhtH@e with rrSQé’rﬁd@'tﬁe afdeniag Qifreeahwaxtﬁar tMedmsf@nmator unit 4 is
obt ai hed by the connect

th
gven oprp et SrPRGERat oh e srapensaipr s it ORalBaR the Eonnection

§§Paet% 8 thef&t Bh@ skorl ¢anpenerits
oftheg | ﬂon pehgat?flrj@tﬁand second conpensator units,

at | east one additional conpensator unit, which is

redy Opt " Bt acRftichABARE firsk BRB@BBGIDEOMpensator
In adcﬁ‘fﬂqb it '?ﬁ qugglb[etlosg}gao %é@te ot par allel therew th

units, iat Rast br#é additionalicompedsatoounit, whictels .9 reducaRidn g fiyst or second

compgr?sl.z;ﬂprdmlt& ?qeg\%ggpqequsq‘?{?%{egﬁﬂb%radfleﬁﬂwt%ﬁ\@w&rﬂo fha't kB in hbiftion to the
first c&ﬁ Rt @it mhé gompensatonest 4dhoen umtheslewenljalf of Fig. 1 is actually
onent 6, contai ner 17 or t S
used, caodﬂbals!mtb SaigrRRm RS PRieT LGS R FAREEEG BrbS ?gmfﬁ%wmpmle“* .t
of Anft 8 Vid'th lcdmepléhﬁ' Atsoapplies analo-
contaﬁ\BP JIE)? tﬁ@éc%ng S%H?e?géﬂbe Br ovi def?gmm B 3 J dundant
gously also to the second compensator unit 5, which can also e prow ed as a redundan

component and which can be connected to the second component 6 or the container 17 via

a respective hydraulic line 13.




conmponent and whi ch can be connected to the second

conponent 6 or the container 17 via a respective
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Claims 1. A subsea equi pnemt (1) used for natural gas

or crude oil production, such as a subsea actuator

(2) for a valve, a restrictor or the like, a contro

nodul e or other neans, and conprising at |east one

closed, oil-filled first cOlgmsent (3) and a

conpensator unit (4) which is associated with said

first conponent and which is in fluid comunication

. Ats'ﬂsg&%a&l ﬁn%ht Plr) eSed r%mewsaéﬂ @0de 60 prcmmt:mm zadhias a subsea
secon npensat or uni

actgaon R21Jat # saive 2 resFikter 01 thgi'k%@m'@hm@gge grothergngans, and
c@%{niéus FESQP&HeO&oéHH bilfifldd fidt chinBamtiterantns eSAibeAsator unit (4)

sea equi pnent according to claim1
whichlisassaciated with salddirst ¢companeshané mlﬁp@ns ins fhyig comppynication

5) .S, associ at ed th.a second closed and oil-filled
' th%g%pﬂghfgﬁpretsgyrerwn%%nggy ure conpensation. 3. A subsea
cledratcfurized mCthat ding to claim1 or 2, characterized in

t hat d f d
o 3 G atssi N8 1 TSR RO B Lf4 Bhnent 0 o
sdid fifst SHRPRAsAEHUMIEN foranedulle egmbensationof t he

precedi ng clainms, characterized in that the first

and/ or second conpensator unit(s) (4, 5) is/are

%é%é;@@i gmeﬁﬁa&om@t@asm clllﬂa@férfz\ed(nﬁ)thaﬁthe&econd compen-

i pment according to one of the prece

setorunib(5) inassaciated Wil aisecendclosedhand ol Sled FomapnadBHr Pres-

ens unit(s) (4, 5) is/are inplenented as
S%?gg gg%&on cumul ator(s). 6. A subsea equi pnent

accordlng to one of the preceding clains,

- AéB rac%ﬁl%éggkéo&oé]ng go %la'g'bﬁ oﬁg 6§Q agée" %F‘?lnl‘ijlat sa|d fiI'St and/or

sclRBRY @BRPpensdtor BnifEPES 8) Biare pMplmentedasl biagdeoamummator(s) (7).
the preceding clains, characterized in that the first

and/ or second corrponent(s) (3,6) is an actuator / are

. Aéﬁ &i.,ﬁ ent ﬁo%k&?ﬁgeﬁ) &wcm&rﬁremdam tchamfteriied in that
e pre Jn clainms, characterized in

the §its mjdt;mpemhc@npenﬁaﬁor(twt(@déo‘éj l&’@é%i'mwl?'ﬁ'ef‘i%‘ %Spii"?“r?& accumu-
lat%?(%(?@? (10) is arranged

. A subsea equipment according to one of the preceding claims, characterized in that
the first and/or second compensator unit(s) (4, 5) is/are implemented as pressure ac-

cumulator(s).

. A subsea equipment according to one of the preceding claims, characterized in that
the first and/or second component(s) (3, 6) is a spring package / are spring packages.

. A subsea equipment according to one of the preceding claims, characterized inthat ™

. the first and/or second component(s) (3,8) is an actuator / are actuators.

. A subsea equipment according to one of the preceding claims, characterized in that
the second compensator unit (5) associated with the spring package (10) is arranged



10.

11.

12.

13.

14.
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external ly of said spring package. 9. A subsea

waoopoBedo accordi ng to one of the precedi ng clpaimmp2005/011255
characterized in that the farst conpensator unit (4)

associated with the actuator (11) is arranged, at

| east par- tially, in the interior of said actuator

(11). 10. A subsea equi pnent according to one of the
eptuemﬁd!wf]galdlsanngpa@meacteru zed in that the fluid
connection(s) between the first conpensator unit (4)

and the first conponent (3) and/or the second

Acsuilype eam:pmenhao:cc(raipg 4mdne hethei precedingrplaines ichagacterized in that

re i d as r I
& P B s B i e b adEo gt loast par
tidiy, inAhaluﬁéﬁ@r @‘waicpamaatoa(ﬂd().rdl ng to one of the
precedi ng clains, characterized in that the

conpensator unit (4, 5 comunicating directly with

Atsstéé’\@qlﬂﬁmﬁﬁﬂééﬁoﬁdlhé to bne bfNthe ré@bi‘ﬁ'lg?lclémﬁ@ mame;.zed in that
el ement (14) in the interior (16) thereof

fW@er@me@Cth{é)sbeWPB fthe Bret epmPenskor it @%%‘é the (st component
(33 glﬁcc?{ol r Hifs&na %n%%ﬁ@%? kit gﬁ)?and%e fiFs® EHH&%héﬁ‘lQKBD [¥/are imple-

nte- rior on o
meotepamsmctiaeérydrauh(: lings ﬁﬁzwhe:gam@e@ b@hﬁﬁthtﬁﬁtelements in ques-
" ccording to one of the preceding cl ai s,

tharacterized in that at |east one additional
conpensator unit is connected in parallel with said

st and/ or c- nd conpensator _unit(s. .
A absia SR AR B T Sne & esacihi s Shafdctefiged in that
thé |c@hfﬂ§%nsftbﬁﬂﬂ@(tf '52 z;emmumddmag d&b?th} Wills theotv® components (3, 6) in-
conpensat or uni is. open to
ClédRA 3 GpmBRTSiY Swest 04 i th@ﬁ@?—ﬂ%‘ﬁ%&ﬁﬁ%& the Ryeieayglic lines, which
extert) fro Cﬂﬁhe ﬁsy&w r%ﬂaﬁdpaséand%wdmen& (t306Eri€m§1f1aﬁrfg‘3in said inte-
preceding c characterized in that rst
riat ¢Hilomeeppqsey sidescf te compensaforalemantidd).(17) . 15. A
subsea equi pnment according to one of the preceding

claims, characterized in that the first and the .
A selzsmacequippentsaccordingniot ane o the pranedingosiaiows, ebaracterized in that at

ries., ... . . . A
le&st ohé additional compensator unit is connected in paralle! with said first and/or sec-

ond compensator unit(s) (4, 5).

A subsea equipment according to one of the preceding claims, characterized in that at
least one compensator unit (4, 5) is open towards the environment on one side of the

compensator element (14).

A subsea equipment according to one of the preceding claims, characterized in that
the first component (3) is an oil-filled container (17).

A subsea equipment according to one of the preceding claims, characterized in that-~ :

__thefirst and the second compensator units (4, 5) are connected in series.




