Subsea Equi pnent The invention relates to a subsea
equi pnent used for natural gas or crude oil
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BOP (bl owout preventors), or other neans, and
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therefore the object of the present invention to

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

It is therefore the object of the present invention to improve a subsea equipment of the type
referred to at the beginning in a structurally simple manner in such a way that it is still capa-
ble of functioning and that pressure compensation is still possible, even if the associated

compensator unit is damaged or fails to operate.



conpensator unit is damaged or fails to operate.ln
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lator abbadi®endator iRt "SIEH 8BRddbf aéunRf4tor is used e.g. also as a pressure
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-

sible to realize one or both of said compensator units by such a bladder accumulator.



sible to realize one or both of said conpensator units
by such a bl adder accunul ator.In accordance with a
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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
equipment are imaginable, said bores establishing the fluid connection in question. For al-
lowing more variations, the fluid connection can be implemented between the first 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.



tor unit and/or the second conpensator unit and the
second conponent as respective hy draulic |ines
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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-
ciated compensator unit will be prevented in this way. This will enhance the reliability of the

actuator.

If 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.



actuator. If the conpensator unit of the actuator
should fail to operate, no seawater can ingress into
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inmple nmented twice and in parallel and/or that the
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cumulator with a respective 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



above-described ingress of water into the actuator as
reliably as possible. It is, however, also possible
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spring package are used, noct both the conponents
contribute to the function of the subsea equip nent.
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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 10 via a connection 26. Adjacent to said
connection 26, a connection 25 is arranged through which a fluid connection is established



7 as a first conpensator unit 4. This bl adder
accumulator 7 is in fluid comunication with the

w0 ndoeniaso of the actuator at one end thereof (POL/EP2005/011255
shown). The other end of the bladder ac cunulator 7 is
in fluid communication with the interior of the second
conponent 6, i.e. the spring package 10, via an inlet
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In Fig.}5a pisten acoypeulstar Sracing s atfirsieompangajar spt 'i@ﬁ%f‘nﬁs an alterna

tive, bﬁll,oiptgﬁﬁlrgbl é}&s ngﬁt%r hﬁg4' 8uéh %Iét&gﬁécunﬂ%@f éldé@ﬁrl%et laepiston 15

ydrau Is, also in th
as a compens&atof Bl@nhinaddecal@prstorm& beiog 54;1lsplaqe,amyesdpp,pﬁrtgqjI in a cylinder.

either side of the respective conpensator el enent 14,
i.e. the interior 16 of the first conpensator unit 4

Accorblﬁ{;% ‘tﬂéjér‘e‘ééht&’lni‘/édtioﬂdhyurbhlldﬂuﬂd iy klso ifi the fiaseauftthﬁ Sladder accu-
even on on one S| he co n
mulatdr$ 7, filked tm @egmﬁ%/ré;fde q)fﬁhqzr%spef vg :ﬁcg'n‘g% a? e%TghPﬂe Rle. the interior

16 of rfﬁ'& GEO ﬁ}ernjtl#ribtexéiubﬁelg'f‘ﬂé@&ﬁihlhyﬁmtmcﬂurdsbutsnde- not even
a second sid e conpensator el enent 14
on onﬂ]mrte a@bf&@mmatﬁﬁﬂﬁ”ﬁ@dﬁﬁw geaValE der
accurul ator. The second side 20 contains a hydraul iC
fluid which is in fluid conmunica tion wth fe ide 19 and
In Flgaerttuat.mename EMeﬁurstmnme@eatpguo@ﬁtladwgiqqyaﬁoa% st side 19 and a
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tion m@ﬂ%@ ;lgtly;érl ﬂe T%uza first 5|c}e g cc\ﬁglhs% i A8 huiRehikh TsSih fluid communi-
cation with the second component 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
may otherwise have the effect that algae or sediment will gather on the first side 19 of the
interior 16. This may lead to a failure of the compensator unit. In addition, a leak in the
compensator unit may have the effect that seawater flows to the second side 20; such in-
gress of water would mean that, within a short time, the actuator would no longer be capa-

ble of functioning.
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are

of the ?%%@EG\%‘E(% pBhsdtSreuriart anes fdsoandi eectcmdl @rﬂnﬂﬂirmntﬁed by
t onnection of the respective conpensator units to
the first and second conponents. In addition, it is
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container 17 or the second compensator unit 5 via the hydraulic line 12. This applies analo-
gously also to the second compensator unit 5, which can also be provided as a redundant

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

a respective hydraulic line 13.
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line 12. This applies analo9gously also to the second

conpensator unit 5, which can also be provided as a
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second conponent 6 or the container 17 via a
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pi ston accunu lators) (8). 5. A subsea equi pnment
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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 in that

the first and/or second component(s) (3,6) 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,

15.

the first and/or second conponent(s) (3,6) is an
actuator / are actuators. 8. A subsea equi pnent
w@ezmwondizeny t o one of the preceding clains, PCT/EP2005/011255
characterized in that the second conpensator unit (5)
associ ated with the spring package (10) is
arrangedexternal ly of said spring package. 9. A subsea
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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

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



