Power supply system A power supply systemparticularly
to be used in maritine oil and natural gas production
weewpn2yges alMeast one data transfer/voltage cOPWEEBR100TI003308

unit arranged particularly above sea | evel/ and an

el ectrical means arranged bel ow sea | evel, such as a
subsea production tre hSi oke, a gate

val ve, a power controﬁ?@g%hﬁyz}\%{%ﬁ&pﬁeans or the

i ke. These neans are electrically connected at | east

to the power supply via a cable. connection. |n ,
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prodyction unit, is usually connected to a production
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or the {ikeit Dreseomeans are lalecidgcalyreormectesr afi keeshiec theapewer supply via a
r i tree. Lately, these different conponents

cablE&:@@H%%t’iq‘?’Qnger been operated hydraulically, or at

| east they have not exclusively been operated

hydraul i cal ]y but have been operated el rically or
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constHRiiblaMand prdcRXibh ait, e esalybesnireted ke adproahetion glatform. This
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ta transfer/vaoltage, conversion unit. whi IS e,
el d SurB e, R ERN SRR BelWee, i iphli Pdttorm and the
subsagpplogubimrosEste et sassibly @kdna texpeatishdata gemimadication has to be
time, this requirenment can usually not be conplied
Posgpien by known power supply systems. That means t hat
the power supply remains constant so that if an
addi ti onal conponent is connected the power supply is
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tranSeRPbYagy cdrViefsiG@ BRRCTIRE unit is connected to the subsea production system
and the components thereof via the cable connection.

Usually, a transmission of a predetermined power defined by the data transfer/voltage
conversion unit, which is e.g. some KW at some KV takes place. If a higher power supply
becomes necessary, even for a short period of time, this requirement can usually not be
complied with by known power supply systems. That means that the power supply
remains constant so that if an additional component is connected the power supply is
reduced for all connected components about the power supply of this connected
component, and a sufficient supply of all components is not ensured.



conmponent, and a sufficient supply of all conponents

is not ensured. The inventi ondé nproves a power supply
waer®Ban1df t he above-nenti oned“kind in that itP¢EEP207/003308

sinmpl e structure and each data transfer/voltage

conversion nmeans can al so provide higher powers over a
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one additional power supply nodule to increase the

power supply or the electric power can be connected to
This afvaatage ¢an bermanifesigdbyshe featHeesai€lant fer example.

adapt ati on of the nunber of data transfer/voltage

conversion units in that, depending on requirenment and
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To further increase the adaptation possibilities and to be able to possibly adapt the data
transfer/voltage conversion unit to other conditions in a simple manner, each data
transfer/voltage conversion unit may modularly be structured as sub-modules composed
of at least one voltage converter and/or power supply and/or data modem and/or
communication/data interface. It is possible that these modular sub-units are
exchangeable in a simple manner and that for instance a data modem being a modular
unit is replaced by a different data modem. This applies analogously to the other sub-
modules.



unit is replaced by a different data nodem This

appl i es anal ogously to the other subnodul es. When
WGEpl194187 respective units of“the subsea prodRCI/ER2007/003308

system a direct voltage supply is advantageous. To

provi de respective voltages in the desired | evel and
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modelieeCct ri ¢ power suppl y UPS, wherein these connections
are inplenmented via the respective power supply. The
data transfer/voltage conversion units do not only
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subsea productl on systemw th power but also
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directions. This may for instance be inplenmented in
that the data nodemis a |line nodem which feeds the
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extr s t hem from _data .
modfes kR, B AEEN T B Ble ahePh et fide moer Rysaniin the three-
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respeCUVE PRWBEWPPlYt i s al so conceivabl e that both types
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rse at east’ one coa s al so
or dgtasad\tar@gawslytlhd)oéradirectmrsnébts ey derpinstasse e implemented in that
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cable connection or extracts them therefrom.

In other data transfer/voltage conversion units, such a data modem may also be a glass
fiber modem, wherein the transmission of the signals or data is carried out via glass
fibers. It is also conceivable that both types of modems are used or can at least be
exchanged against one another. Each modem forms a respective sub-module.

To transfer power and data or signals also over greater distances, the cable connection
may comprise at least one coaxial cable. It is also possible that the cable connection



separate data transfer/voltage conversion unit. To

sinplify coupling-in of electgical power and/or data
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transfer/vol tage conversion unit may conprise a line

coupler for coupling electrical voltage and data into
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I he power need, a vol tage con on
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This unit may al so serve for reactive power

conpensation, i.e. for power factor correction (PFC).
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communi cation/data interfaces can be used for
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Et her net / CAN gat eway as bus protocol conversion unit.

In this manner CAN networ ks may be coupled with
DiffeFehtegamemunisation/data intecface s cah detusadorecornmunicatidmmith the different
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coupling to an Ethernet network or to jointly use both

. opportunities. In order to be able to connect a
S'”Q‘-"e&d%o‘qu\?@'?)éwr "’@uﬁﬁt%/ OfYANals 1ase ttransérired according to a different
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CAN networks may be coupled with Ethernet networks, wherein the transfer of the data
and signals is carried out e.g. by a central control means via an Ethemet network to the
individual data transfer/voltage conversion units and power supply modules. It is also
possible to implement a direct coupling to the Internet via TCP/IP instead of a coupling to
an Ethernet network or to jointly use both opportunities.

In order to be able to connect a respective power supply module to the data
transfer/voltage conversion unit, this unit may directly comprise a controller for
connecting at least one power supply module onto the line coupler. By this, the control of
the connection from the data transfer/voltage conversion unit is carried out via for



the connection fromthe data transfer/voltage

conversion unit is carried o via forinstance a
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commands may be transferred by the central control

nmeans via the Ethernet network to the respective
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associated to the controller. This may al so be the
above-nmentioned CAN interface so that possibly onlx _
In ogies tohe abledprcandrol the,sepnedtipndach sigenle manner from the outside and
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convasianamitnect i on at | east with the connecti on neans of
each data transfer/voltage conversi on neans. Each of
these units can be controll ed separately by this

As dIRAdQIrRbMibndgane tonteSINsTask conrofdr &4V béafnpmm&rﬁted directly by the
modul es. In this connection, this data
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meah@Nivhieh i '&%nﬁﬁ&ﬁ& V%JEFHa‘ta @BHH&&%nbﬁflé’éﬁ VAth e ¢ d:cFHhectl%n means of

connectl on divid uni t may be connected wt
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es are a arrange
and are nodul arly structured of sub-nodul es, wherein

such a ul e _being.a sub:nodul.e
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converter and/ or one connunlcatlon/data interface
nd/ or a vol t age conver sj

on ynit. As already . .
To bigcahlp A SOMPPHBE RONRISUPBlY Toflesife e ar NG canpertign. the divider

unit ﬁ%}tdééorm&% With tHe méé?ab?é’ﬁﬂﬁéﬁ SbpI RfcRNMsh Thlstcdn%ecuon may
al So possible to operate the divider unit directly

be cagingPytiaceorditginBrough the klbgpttiuse power supply
nodul es. It is possible to connect a respective
circuit between the data transfer/voltage conversion
The power sogdplymeodwepace alse arfanged modelarly aofl areenadiiatyastructured of

sub-ﬂﬁo%%lﬂ&st, ivﬂ{brg%s&%ﬂ ¥ipaovs?erf§UptpWFnodule being a sub-module comprises at

least one power supply and/or one voltage converter and/or one communication/data
interface and/or a voltage conversion unit.

As already mentioned, the divider unit may be part of a central control means or it may
be connected therewith. It is also possible to operate the divider unit directly manually to
connect e.g. respective power supply modules.

It is possible to connect a respective circuit between the data transfer/voltage conversion
unit and the respective electric means of the subsea production system via a further
cable connection. However, it is also possible that at least one subsea anode is



cabl e connection. However, it is also possible that at
| east one subsea anode isassogiated to the data
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data transfer/vol tage conversion neans and connect abl e
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means of switches in that the cable connection can be
connected to ground via the data transfer/voltage
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conversion unit.

The power supply system may also be structured in that not only an electrical means is
connected to a data transfer/voltage conversion unit each. Instead, several electrical
means may also be connected in parallel and/or in series with the cable connection and
thus with the respective data transfer/conversion unit. That means, the electrical means
may also be structured modularly, wherein the number of modules is practically limited
by the number of addresses available.

To be able to possibly directly switch to further data transfer/voltage conversion units or
connectable power supply modules, such modules may be provided as spare modules.



by the nunber of addresses available. To be able to
possibly directly switch to fyrther dat a
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supply nodul es, such nodul es may be provided as spare
nodul es. They vi rtually serve as spare units, which in
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i dentical function may have the sane structure, i.e.
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An advantageous embodiment of the invention will now be explained in detail by means
of the Figures enclosed in the drawing.

Fig. 1 shows a schematic diagram of a power supply system comprising two redundancy
systems;

Fig. 2 shows an enlarged view of a redundancy system according to Fig. 1;



Fig. 1 shows a schematic diagram of a power supply
system conprising two redundazﬂcy systens; Fig. 2 shows
wa@roogntasyed vi ew of a redundancy system accorRCTgP1007/003308

Fig. 1,Fig. 3 shows an enlarged view of data
transfer/vol tage conversion unit according to Fig. 1
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1 ard 3@meinat i ¢ di agram of a power supply system 1, which
is structured as a nodul ar power supply system 30 and
which forns in total a data and power supply system 30
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arranged on the sea bottom and ot her electrical neans.

In the enbodi nent shown, a central control neans 26
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bottomrarerdtabl eleptricar maaps.ilh itttaembodimaehtishewdba ceatral adntrol means 26

e data tr fer/vol tage,con sion unit S
confeels 6By BHL ORI ST aTe 420 AheRnd SReIBO Gl TPass et e pmpr of first and
secoMAMDdAIeRB 1L B2, TR mmwﬂlemé% dathRanktdrafoltagsl cogersion units 3
second nmodules 3 1, 32 are arranged above sea level 2

andghg sesAnd AR B2 Afe poaneeiahieoPOWeeSYRRNE Morwas6, which serve as
conReGSHIE! ﬁWeFeéﬁ@llf?cdnBﬁl ‘r'ﬁc?dLﬁeéJ 34 ‘&ﬁr of the data OItransfer/voltage

conpro conmmuni cat | on neans whi I'S connecte
conggrsigotunit 3 is adnaectediwa amab@cwrtmction Piwith arpglestrgal means 4 on the

seaso%rtt\‘)fﬁS r?{re‘ﬁl %tﬁrkf:aig‘?l% %e@ﬁr% GRS 39 %ﬁ‘%r% ‘I‘:a?%'hggaeabove sea

|"'oca IS connecte

levepR @ @lart  podduetien platfoerh cietve likees for oi |l / natural gas
production, such as valves, throttles, actuators and
the like. It is also possible that several of such

Thels@@féctribéﬂhfe@hs maaaade@eg ePpovest chtiolcsr@iugticaaiod/mearis 89, which is
ower control /[conmmuni c

w th (N
conhhted ireati I INenrabieONDREURIL e SHBATEREH S0 AT feelectric supply
andfdohfrbl HPSUESSt &élo‘é@l"&fnt@l h@@drﬁ @Wcm%eébrﬁfecié@wnh a plurality of

respectlve means on the sea OttOﬁ] When t he power
eleatyical deMice s dereail/natusal raascRIIHCHSMN, SUCh @ssvalvafe thygiias, actuators and

the FIKE Pk Ys %ESS&?N@S{%{%%Q aVij%HEh?I’ eﬂ’g:ohﬂﬁl RIRAYAS are connected in
supply system 1 takes place. ey feed their
serie$ and/or reparpieiayitrethe power contrel/cassmenicatien means 39.

The data transfer/voltage conversion units 3 as first modules 31 cover a basic power
need of the respective means on the sea bottom. When the power need increases, a
connection of at least one power supply module 6 as second module 32 of the power
supply system 1 takes place. They feed their electrical power also into the respective
cable connection 5 between the data transfer/voltage conversion unit 3 and the
associated power control/communication means 39.

The respective circuit between the data transfer/voltage conversion unit 3 and/or the
power supply module 6 and the power control/communication means 39 is closed by
subsea anodes 27 and subsea cathodes 28 and the sea water located therebetween.
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In Fig. 2 the first and second modules 31, 32 according to Fig. 1 are characterized as
data transfer/voltage conversion units 3 and power supply modules 6, wherein each
module is composed of sub-modules.

Such a first module 31 or data transfer/voltage conversion unit 3 is connected on the
input side for voltage supply with a universal power supply in the form e.g. of a three-
phase electric power supply with connection 36. This supplies three-phase electric power
or voltage and also a connection to ground 29. The supply is implemented via a power
bus 12, which may be arranged in the form of a power bus rail 16. This power bus 12 is
connected to power supply 8 and 23, respectively, of the data transfer/voltage
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The controller 19 controls a switching means 45, which is also provided in each data
transmission/voltage conversion means 3. Via this switching means 45 a coupling of one
or several of the power supply modules 6 takes place to increase the power supply via
respective cable connections 5, see also Fig. 1. A coupling of the line and of signals or
data is implemented in this connection by means of a line coupler 14, which is connected
to the respective data modem 9, the voltage converter 7 and switching means 45.
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Concerning the bus protocol conversion unit 18 it must also be noted that this unit can for
instance be formed as a so-called cold fire processor or Ethemet-CAN gateway, which
performs a respective protocol conversion from Ethernet to CAN and vice versa. Such a
protocol conversion is required for the connection of different field bus systems or
networks and is used for network-based control applications in USB, Ethernet, CAN,
TCP/IP.

The second modules 32, see Fig. 1, or power supply modules 6 are also connected via
their bus protocol conversion unit 18 with the Ethernet bus 22 and thus with the divider
unit 20. This does not only transmit data for operating the switching means 45 to the data
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moduhast bBush Bs gupeser suipply 8, controller 19, voltage converter 7 |n the form of an
AC/DC converter 11, voltage conversion control unit 15 and data modem 9. The data
modem 9 may be a line modem 37 and/or a glass fiber modem 38.

Depending on the type of transmission of data and signals, the one or the other modem
37, 38 is used. The sub-modules according to Fig. 3 to be controlled, see particularly
reference numerals 15 and 9, comprise a connection with a communication/data
interface 10 in the form e.g. of a CAN interface 17. Such an interface may also be
provided separately for each of the previously mentioned sub-modules. Each
communication/data interface 10 is connected to the bus protocol conversion unit 18,
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rises a voltage converter 24 as sub-nodul es, which
the d|v er unit 20 via a data connection in the form of an Ethernet bus 22. The different
CAN outputs of the bus protocol conversion unit 18 are connected on the one hand with
the communication/data interface 25 and on the other hand via a CAN bus 46 to the
further bus protocol conversion units 18. In this manner only one power supply module 6
is connected to the divider unit 20 via the Ethernet bus 22, while the power supply
modules are connected among one another via the CAN bus 46 for further control

according to the signals received by the divider unit 20.

Each of the power supply modules 6 also has a power supply 23, which is connected to
the power bus 12 and via this power bus to the connection 36, see Fig. 2, to be
connected to a three-phase electric power supply.
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system according to the invention wll now briefly be
descri bed by neans of the enclosed Figures. The power
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Thegespeactive subsea units are supplied with the required power by the first and second

modules. As long as a base load of some KW is sufficient, the supply of a data
transfer/voltage conversion unit 3 to the associated subsea unit takes place. If the base
load does no longer suffice, a connection of one or a plurality of power supply modules 6
takes place, by which the basic supply can be increased in steps of e.g. some KW. Such
an increase of the power supply is for instance required if a subsea valve is opened
through an actuator. Closing can in this connection be implemented by a power-
depending means such as a spring or the like.

It is possible that some of the first and second modules are in stand-by operation and are
used only in the case of failure or maintenance of one of the other modules.
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24, 25 are identical in constructlon i.e. as long as

the same function exists, e.g. each power supply 18
The st 5r?o°§é’&ﬁ1damgbul%§ra‘?é‘tall%‘Pﬁéct@HRﬁé erelé%@ér ?ﬂ§’1 qu 4Yh& connection

respective subsea units are su [ Wi the

36 fonemjiagedsqppWeFuuyemhmef an $themet bes ﬂﬁ@xiat&lohels;e infsit side, said bus

sup@ifpf 4l pPades St @ta Ryt Yo Sorlipl b RBTARE same,by means
of stha@s@mmhwhmbmaamé pt'@tbea @brﬂ@@snohfurﬁth%hﬁsme form of an
does no | onger suffice, a connection of one

or
E‘“%P%?G%\Nt alawayo s O[T, PRIRAPSEE 18 bai@Re ploadaIybgut a protocol
con\m’hl%H Bé?\ﬁe@ﬁ‘%é E%&Pﬁéﬂné@ﬁrl@&nd e @%WHeMbrl?tﬁﬁbsréHpectlve signals

.g. sone KW an increase of the power supp P/ i's
are m@n forvarded éo ﬂ'@q@ANéGteﬁﬁCa 1€ yde alsglaxsts in apeedules.

t hrough an actuator. Closing can in this connection be

i npl emented by a powerdependi ng neans such as a spring
Respectivieesuti-redules ¢an p@ypnm sucthat CAbntermainal, hehereinstheasidb-modules

oo SRR hg25€ s B9 LA A BB socien

poweheupnmbusrmdul es. The first and second nodul es are all
connected via the power bus 12 to the connection 36
for voltage supply. Furthernore, an Ethernet bus 22

On i citputaidd B motules Srectbnnesied withs theugapingction #hé 42 which can also
nodul es with data and signals for control and

be fRELAHAMS sane by nmeans of software. Each rmodul e has
a bus protocol conversion unit 18 in the formof an

Et her net - CAN gat evva1y or bold fire processor to be able
A cqupligg te V‘%E@a"é@'ﬂ'f@t o8 CERIRAONGRElioTE i SWDESR UNIts 1S implemented

throﬁéﬁ‘ gfomfé‘?td’&f raful @B@plﬁ;@’\hsnﬁbt’\@h mBP@méﬁ@@leMtthéspect to the

are th forwardedto th Interface
powmsunplaltzw aIse with respget tandata esd Wé@unﬁeexchanged The power

sup@zgné?gﬂl\)%ﬁefia@ el hﬁ&r tide OFFWEQH%IQE}E?%%\’_ngﬁ?'SEe switching

nodu ance
meararddswitrocortrallespect i ve backpl ane with associ ated power
supply bus. On the output side all nodul es are
connected with the connection line 42 which can al so
In tHie coomentidnat nausbaiso e notgd ihay eboh ichaxiabeablalalda oan b8 connected

through ﬁwaebagsé:c? r{eg CdIa"(ao pra%gfetrlbgltasguebégn%/elfsnlortw Unit Wit hngrlo%'r?é nztg(?ﬁit may e.g.
be used for discharging the coaxial line to be able to discharge static energies stored by
such a line to the ground.

The line coupler 14 also serves for coupling in the data and signals, which are modulated
in addition to the energy transmission, see the above statements. Thereby each subsea
unit can be controlled individually.

On the whole, a power supply system is obtained in which all combination possibilities of
power and data transfer can be realized in a simple and quick manner by use of modules
and sub-modules. Furthermore, the power supply system is very variable and failure-
proof due to the use of more or less modules and by using respective sub-modules,



t hrough the power coupler 14. Coupling is not only

i npl emented with respect to the power supply but also
wWowRaR/1283pect to data and signal s to be exchanp@&dEPZDAE003308

power supply may be varied by connecting respective

power supply nodul es 6, see switching neans 45 with

RSP by e S RATEHBReb R o380 apo o proviea

in dadtchomgbulehso alsatoonatafdhdeé aubrraogdies /cael Q@Gﬁg replace a failed sub-
$gn ersion Wi th ound 29. It may e used
MOGLET LY iM&a e is &)‘W?Ff"e% 18- 8‘“99|r\9é’3(b<|_1‘390e abI eto
di scharge static energies stored by such a line to the
round. The line coupler 14 also serves for coupling
While thenivaation sy Be guareptibite Natpws mndificatiens jiand alternative forms,
| hs:
speBfiE erhoRinenis Rk 850Y OB, 4o Xt ox2pip 1F 152 PHEvings and have
beenrggiseribedin geta(hheme vblimve\(eralt;sdmeld lseipipHgrségast tvat thee invention is

ot SR 8 T SPGB, T B 1 o cover o

modifitatigns,C kquiralkats, kandl stenfatives UaiBsg avithis Uhe nepititl 86d scope of the

mvegﬁéﬁ fhaglrcﬁ%rm@dpqyoﬁ\ep @)ﬁevrvp%u%?ggqggéu 'ﬁ%f@é’@p%aﬁ@é usgglge of the term

“pre@BAUirR@naast By “Hﬁbﬁﬁoﬁ’eééﬁ’é‘fhllwf?eﬁe‘r@'tﬂoé&é aW“@Frﬁidalments of the
for redundancy reasons Simlar sub-nodul es may f

claimgd inyendion|asg. ae Sp%\ﬁuaéaquent @séerlm@@uar@ ngd ntaﬁassacﬁlhereqwrements
' il ed

for %&Dgﬁ?g%tﬁﬁﬁ P ?&Hﬁéﬁéh%nsr y re [ﬂzﬁ Ség?r{ng
cables. Wile the |nvention may be susceptible to
various nodifications and alternative forns, specific
enbodi nents have been shown by way of exanple in the
draw ngs and have been described in detail herein.
However, it should be understood that the invention is
not intended to be limted to the particular forns
di scl osed. The invention is to cover al
nmodi fi cations, equivalents, and alternatives falling
within the spirit and scope of the invention as
defined by the foll ow ng appended cl ai ns.
Addi tionally, usage of the term"present invention" or
"invention" generally refers to exenplary enbodi nents
of the clainmed invention and, as such, subsequent
descriptors are not necessarily requirenents for every
enbodi ment enconpassed by the clains of this
appl i cation. Power supply system



CLAI MS 1. Power supply system (1) particularly to

be used in maritinme oil/natur gas production
w@owpn2dBhg at | east one data transfer/vol t agePCT/EP2007/003308

conversion unit (3) arranged particul arly above sea

| evel (2) and one electrical nmeans (4), such as choke,

gate val ve, productio
cont rol / comruni cat i on@ﬁ.&(ﬁ?uﬁyﬁ&sﬁme arranged bel ow

sea |level, which are connect ed to one another via a
cabl e connection (5) at ?f}f. ' he power supply,
characterized in that a pl aﬁ of data
transfer/voltage conversion units (3) are arranged

rmdul arly and at | east one additional power supply
1. ORWE SHPPI B HRMC bhnBBTISHIATl (i Usert ) (EAReS caldpatural gas

t o8GR %Hﬁfﬂnléln@n%ttlaﬁste'o%%t "db%altra‘h@m?fvo,ta?ene cpnversion unit (3)

respect i vel Power SUEN E/ syst emas C 1
clafranged mqatdetlseab.@w sea levat (Haand @aeaelectrlcal means (4), such as

t r%? éé%g)fa'i R r&&UHSFﬁ}e%n 8?5?)(3? c&r?ft)rolfc% %,%tjg Means or the like

modu ['east one Vv € conver
pamangedppelpw( 8ed3)evehdwbichdatea cmndea:ted%o @nd/ another via a cable

CORRIBLEH (93 RRF PRR BT hAE) Sl ouer S0l

Chﬂfa&ﬁtt@ﬂzéddnitnatt hat the vol tage converter (7) is an
AC/ DC convert er .. 4. Power sup &?‘ system as

cI&PERItY pf dale t@ns{qévoétpg@&?pﬁarsggnay (32 RE® areresg Spdularly and
| ratidst ohBeadepiiial BOWEr Sudply ﬁ@du!eS oﬁ? cfahrt%?ccﬂh%%f‘édlw these units to

Wi th alternating connection hr ee- phase
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claimed in one of the preceding clains, characterized

in that a power bus (12) is arranged for connection
2. beRawsrrsupbly gysteen aspimed(i8claimd , t he

characterized in that

each data transfer/voltage conversion unit (3) is structured modularly of at least one
voltage converter (7) and/or power supply (8,23) and/or data modem (9) and/or
communication/data interface (10).

3.  Power supply system as claimed in one of the preceding claims,
characterized in that
the voltage converter (7) is an AC/DC converter (11).

4. Power supply system as claimed in one of the preceding claims,
characterized in that
the power supply (8,23) is a three-phase unit with alternating connection (36) for a
three-phase electric power supply.

5. Power supply system as claimed in one of the preceding claims,
characterized in that
a power bus (12) is arranged for connection between the power supply (8) and the
alternating connection (36).



WO pooBh2t13t he data nodem (9) is

10.

11.

12.

13.

alternating connection (36).6 . Power supply system as
clainmed in one of the pr ecedi@ clains, characterized

l'i ne nodem ( 3FQT/ERF2007/003308
Power supply systemas clainmed in one of the preceding
clainms, characterized in that the data nodem (9) is a

gl fi . v Ly as
o1 PR TR op e B in S AR PR BRI 2 e
i rchiaratterizeddalithat connecti on conpri ses at | east one
cqQaxial cahle 13). 9 .. Po supply system as
cﬁﬁ?ﬁ@lﬁi TR 6We(gg{‘sqzlféem°@@%¥%' clai ns, characterized
in that the data transfer/voltage conversion unit (3)

conprises a |line cot%g_er (14) for coupling electrical
vATAWRISURRYY Systen PRCRIMBE Ik aPe Of Hhpreéseding caims, 10 .

P‘Hﬁrraét‘éi’ﬁhu in¥RdEem as clainmed in one of the preceding
clalnms, characterized in that a vol tage conversion

urthe dateoinodemy93 isca glasd fiber medeno(3Bage converter (7).
11. Power supply systemas clained in one of the
precedi ng clains, characterized in that the voltage

c drovsrtseipply Qy stemas ickaised ipone of trecprecediogrotaitison.  12.
Power supply.system as clainmed in one of the preceding
cl ar'?ﬁ‘ftegﬁﬁﬁé@ﬁ?ﬁ zed in that the power bus (12) is

f araredblacoRNBENSRT cditiprisedl at 1€ddtonelodaxiaPeame (suBp! Y
systemas clained in one of the preceding clai s,

characterized in that the conmuni cati on/data interface

. ! ; _ |
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one O I ng Clalns,

cehazacterizeddnithat hat
the data transfer/voltage conversion unit (3) comprises a line coupler (14) for

coupling electrical voltage and data into the cable connection (5).

Power supply system as claimed in one of the preceding claims,
characterized in that
a voltage conversion unit (15) is associated to the voltage converter (7).

Power supply system as claimed in one of the preceding claims,
characterized in that
the voltage converter (7) comprises a power factor correction.

Power supply system as claimed in one of the preceding claims,
characterized in that
the power bus (12) is formed as a power bus rail (16).

Power supply system as claimed in one of the preceding claims,
characterized in that
the communication/data interface (10) is a CAN interface (17).



wW@Pwen29eppl y system as cl ai ne

14.

15.

16.

17.

18.

19.

20.

21.

a bus protocol conversion unit (18) is arranged
upstreamt he connunlcatlon/da§9 interface (10). 15 .
in one of the PCEERWOTIEN3308
claims, characterized in that the bus protoco
conversion unit (18) is an Ethenet/CAN gateway. 16.

di
e FAier SUBRIyyBEh BEmEh RS ot ettBpding clifib ol e
t rcdnasacterived imbwatconver si on unit (3) conprises a
< A0S pirBben cous Sart S 8N # hcPingefiBan e @mmunicationidata
qugrfasejpﬂj)y system as clainmed in one of the preceding

clains, characterized in that a data i nterface,
partlcul arly a CAN interface (17) is associated to the

C‘P’Hvié?'shﬁbly(s}gﬁem 48 cldit rﬁléﬁrm SHERE %é’dr%&@@ihg%lé?ﬁ@' med in

one of the’preceding clarms, characterized in that a
dichasesteriged inthat | s connected via a data connection

tﬁ%]ts)?é P/cgaﬁlgbgv%%ﬁ)\p% %5 Iusﬁéq é%%néquga\t/\%?éfupply
system as cl ai rred in one og :he pr ecefll ng cl ai ns,

a _connec
ErRuET PP EYpisd) o2 ol B d oF BRE e dabiaime: 2 e

I tharsctefizéd macedl ng clains, characterized in that
the divider unit is connected to the connectabl e

p&RER %%Iﬁpmn%mﬂ"t@ge( genversion pRileB) SATMTFesy 8t eqntepiler (19) for
c |céhﬁ@§{|nﬁrbt%t %etdbﬁvel? ”595@9'%1.943 %6) Bnto e r?&&%ﬂlé 4).

in thatthe power supply nodul e corrprlses at l'eas
a power supply (8,23) and/or a voltage converter (24)

3%& sBpfF1y ST 8L cRINEFTPorE bEINeAREcAdiRg cRALOr @
characterized in that
a data interface, particularly a CAN interface (17) is associated to the controlier

(19).

Power supply system as claimed in one of the preceding claims,

characterized in that

a divider unit (20) is connected via a data connection (21) at least to the controller
(19) of each data transfer/voltage conversion unit (3).

Power supply system as claimed in one of the preceding claims,
characterized in that
the data connection (21) is an Ethernet bus (22).

Power supply system as claimed in one of the preceding claims,
characterized in that

the divider unit (20) is connected to the connectable power supply modules (6).

Power supply system as claimed in one of the preceding claims,
characterized in that



conversion unit (15). 22. Power supply system as
clainmed in one of the precedi g clains, characterized
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22.

23.

24.

25.

26.

27.

conmuni cation/data interface (25) particularly via the
Et hernet bus (21 , 22). 23. Power supply system as

4 REfel RuB Raahi 8y cBFaEisar. A Baon FEURL JURBY €29) andir

ceolta@ corvelrtes (24 eantifor( 2 Gpmnilshicdtiontdats imelfyce (28) eamdas a voltage
of the preceding clains, characterized

,ﬁOE\Y%[{SIOQth]ItZZé one subsea anode (27) is associ ated

to the data transfer/voltage conversion unit (3) and

at | east one subsea cathode (28) is associated to the
eIF’é’t',Mﬁr SEHRPlY Systes asiflaimpe ineone skihepieeqdin@ Cialas t he

hg té Qg@,{a cathodeforrrsamrcwt section of a
osga} cﬁrcuft etvveen t he anode and the cathode to

tm;a edigder amitl (2Q). ixonPented daipthey cestunicationidata mterface (25)
[ characterized in that
ﬁaﬂ%@{ﬁg& ﬁ$g‘§pétﬂ8§’gétt§%sﬁg?s@um ured redundantly of a
nurrber of data transfer/voltage conversion units (3)
connect abl e power 26. Power
23S SUSSy BibGa ey hied Mond B e Wetedine Eimeg
ckharactefibéd artmati zed in that all individual nodul es
of the power supply systemare forned as insertion
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system as clainmed in one of the preceding clains,
characterized in thatthe cable connection (5) can be
c Bowes sepply Systecuasiclainegd i ene petheqreceding skens.vol t age

CRRYFActEAZed M thdt>) -
at least one subsea anode (27) is associated to the data transfer/voltage
conversion unit (3) and at least one subsea cathode (28) is associated to the
electrical means (4), wherein sea water between the subsea anode and cathode
forms a circuit section of a closed circuit between the anode and the cathode to the

electron line.

Power supply system as claimed in one of the preceding claims,

characterized in that

the power supply system is structured redundantly of a number of data
transfer/voltage conversion units (3) and connectable power supply modules (6).

Power supply system as claimed in one of the preceding claims,

characterized in that

all individual modules of the power supply system are formed as insertion members
for a backplane system.

Power supply system as claimed in one of the preceding claims,
characterized in that



wek@stieiigal nmeans (4) are con

28.

29.

30.

31.

32.

33.

28. Power supply systemas clainmed in one of the
precedi ng clains, characteri ﬁd inthat a plurality of

cted in paral | ePCEHEBI007/003308
in series with the cable connection (5). 29. Power
supply systemas clained in one of the preceding
clai h | Z ..t hat :
t#rgénrs?f55 é)rl vgcf agg&ﬁzo elrcgpoﬁeuﬁlbﬁﬁ?géa gtr?d/%(r)und (29) via the data
c transfet/sbltagepcomyersiepphiy (3jodul es (6) are arranged as
spare nodul es. 30. Modul ar power supply system
particularly to be used in maritinme oil/natural gas
pP@Weetsu?my SOSRf &4 DiEined i dricostheprecddingelagagiver si on
nmeans QB_ as_first nodules (1) and connectabl e power
sGpprastezed nsthad) as second nodul es (32), wherein
eaiuralify S JIBAKES nhetins (;42 aFOBBRNd & ;H éar"éﬁélaéﬂo%r in Series with the
connection to an electrical neans (4) such as a choke,
gaakiecanoectigsy Sduct i on tree, power control and
communi cation unit and the |ike arranged bel ow sea
| evel , wherein one or a plurality of nodules (32) to
I Roweasepplhsystercas clamheg pvenme ofthe peéeading elaimye
coagecéed to.each first nmodule (31). 3 1. Modul ar
p8 fac ﬁ'ﬂﬁ@'%%em as clainmed in claim 30,
c Ry aet ttanefbriviitagetconbersisec and (B)dandiod 3dhnecableepower supply
connected by the first nodule (31). 32. Modul ar power

s MAUeSS(P) BERRHERNIG L ERATEMeRdesn 30 or 3 1,

characterized in that the additional electrical power

can be transferred by the second nodul e (32) through

t Moduilas| rowssnsuply system) pestitwartyelp be used ini meritimediVratural gas
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I'ne O gas productlion conpri sing
n(Mberd odnnittable pdwes\seipplyumodulestGllasssecdnll rmodules (32), wherein

c b suppl dul es )owherein eac .
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c ¢ stichazne choke) gate valoe aprodaetiin wee pwattdoneral amaeaommunication
such as . . .
unit and the like arranged below sea level, wherein one or a plurality of modules
(32) to increase the electrical power can selectively be connected to each first

module (31).

Modular power supply system as claimed in claim 30,
characterized in that
the second module (32) can be connected by the first module (31).

Modular power supply system as claimed in claim 30 or 31,

characterized in that

the additional electrical power can be transferred by the second module (32)
through the cable connection (5) connected to the first module (31).

Data and power supply system for use in maritime oil/natural gas production
comprising a number of data and power supply modules (34) and connectable
power supply modules (35), wherein each data and power supply module (33) is



choke, gate valve, production tree, power control and
comruni cati on neans arranged | ow sea level to
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34.

35.

36.

supply systemas clained in claim33, characterized in
that the power supply nodule (35) can selectively be

g%@ﬂgg@gga\ﬁ% a I&ﬁbl@a&?n ﬂoﬂ?ggﬁo sa‘l’ﬁ@é%{ neghﬁ:}ﬁc%fl)g?erﬁns, such as

power sSupp em as
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suppl dule (34) s forned as a data.
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communi cation/data interface (10) and/ or power supply
(8,23) and/or voltage converter (7) and/or data nodem

(é'éata@@d RGeS SHRRIY S¥ReM 38 GiAed el a3, cl ai med in at

| @hatracterize4d ih BsatPr eceding clains 33 to 35,
characterized in that electrical power of the

c it peWaDL BepRpiy Weadule: (3f) camsriedivelydie camnentiil by dreatiata and power

b via the cable connection (5) connected
t%uphgqﬁ @%ézg power supply nodule (34).

Data and power supply system as claimed in claim 33 or 34,

characterized in that

the data and power supply module (34) is formed as a data transfer/voltage
conversion unit (3) of at least one communication/data interface (10) and/or power
supply (8,23) and/or voltage converter (7) and/or data modem (9).

Data and power supply system as claimed in at least one of the preceding claims
33 to 35,

characterized in that

electrical power of the connectable power supply module (35) can additionally be
transferred via the cable connection (5) connected to the data and power supply
module (34).



