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2008/ 1251372PCT/ EP2007/ 003308 The i nventi on i nproves a
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component, and a sufficient supply of all components is not ensured.



According to the invention, a plurality of data
transfer/vol tage conversion units are arranged
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modules.



A sinmple supply of a series of data transfer/voltage

conversion units and power supply nodul es may be
worptsmersred if they are all cBnnected via a pPoEEPDI4S/003308

with the three-phase electric power supply UPS,

wherei n these connections are inplenented via the
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In other data transfer/voltage conversion units, such
a data nodem may al so be a glass fiber nodem wherein
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ha g | i i yabl .
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modiéch being connected to a separate data

transfer/voltage conversion unit. To sinplify
coupling-in of electrical power and/or data into the
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_conversi unit may conprise a i ne coupler
withcaligsnating careectionsal vol t age and data into the cable
connection. Both for nonitoring the power supply as
wel | as the power need, a voltage conversion control
A simpile sopyly lé aaseiiemefidata trhesfedidltage cowessitreunitdland power supply

it may also serye f reactjve power comnpensat.ion, .
moqulies may b KTiReERISL I they AE 2l SAn{SHEY Viesd B S with the three-
phasealiectad powepkupplyESPECWheteinamese bosnamivnbdere eabiereshted via the
in that this Fiﬁus Is formed as a power bus rail. Such a

respssiiie PRYET $4PAY.can be connected in a sinple manner
known per se to the respective nodul es or sub-nodul es
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The data transfer/voltage conversion units do not only serve for supplying the different

components of the subsea production system with power but also for transmitting signals
or data advantageously in both directions. This may for instance be implemented in that
the data modem is a line modem, which feeds the respective data or signails into the
cable connection or extracts them therefrom.

In other data transferivoltage 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 aiso over greater distances, the cable connection
may comprise at least one coaxia! cable. it is also possible that the cable connection



D fferent communi cation/data interfaces can be used

for communication with the dif,ferent nodul es or
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connecting at least one power supply module onto the line coupler. By this, the control of
the connection from the data transfer/voitage conversion unit is carried out via for



The power supply nodul es are al so arranged nodul arly

and are nodul arly structured of sub-nodul es, wherein
wWouses/ RSBPwer supply nodul e beFng a sub- nodul e PCT/EP2007/003308

conprises at | east one power supply and/or one voltage

converter and/or one conmunication/data interface
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vvever | so possI Ieas one S bsea
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conebmsimnrurital neans, wherein sea water between the subsea
anode and cathode forns a circuit section of a cl osed
circuit to the electron |ines between sane. In oil

As almiadya:ﬁn@nmme;casrw@mduat bPthel éomﬁotléﬁ dahIne inwslemented diddctly by the
respective parts are provid redundantly. This
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power supply systemthat can be easily exchanged and
orned as.inser

To GR,aRB1 G T Egb O N POBUES BEPTe ol (EFotectipR, the divider
unit @iyt e chhhetEBWith ehd 86 indttath|8 Holas kDAY enca(BEL Mhis connection may

be carried out accordingly through the Ethernet bus.

The power supply moduies are also arranged modularly and are modularly structured of
sub-modules, wherein such a power supply module 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



It may al so prove to be required that not only a
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as coaxi al cable is advantageous to discharge a

| bl r p i arged capacitance.
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The dieithr, §Uokly st Bk Slsgcbe, sEASHEL Oyl AohPEGH eerieal means s
conmieited o an bed /tr\eﬂbfea&@m@@\&hser%rbnunm Sedch. MhdteEM §@veral electrical
meeig‘quSI bl e wi thout power sup | es, connected. It

JBaY: giseie, senreatemin aaﬁaﬂi@fr@iﬂforslabsamauw&stm gible connection and
thusPvity &@%?@cﬁ@ﬁ&ta{)‘@%ﬁﬁc&ﬂe@@ﬁ uhlt. 34 ﬁ‘ibgl% yﬁhgeelectﬂcal means

swi t ched roma su to such a Spar e
may\@IsP &gt sttuturedtmpdulgtly. whetsay thegnumbee ogmcndm@sj isopfactically limited

bytf’@ﬁurﬂﬁgf%rﬁs%\}d\%tebe replaced in that it is e.g.

sw tched inac neans of a software and is then
unpl ugged for repair for instance as a plug-in card
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WD 2008/ 1251378PCT/ EP2007/ 003308 Fig. 3 shows an
enl arged view of data transfer/voltage conversion unit
wacnewdsng to Fig. 1 and 2, and Fig. 4 shows amcT/EP2007/003308
enl arged view of a povver supply nodul e according to
Fig. 1 and 2. Fig. 1 shows a schematic di agram of a
struct
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3 and the second nodul es 32 are connect abl e power
FinleypIm! ?nust)ctlel aste@dthlmiswo meduﬁeﬁam‘f ﬂenﬁmltfahbtmrpmmyr have the same
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connected in series and/or in Paral lel with 't

15 Sy Fequi
It rpestialsn Pe swieshinat @ paximsan power under wates is usually only required when

inmbt’ @‘H@Hé&'&dﬁgﬁemVﬁrﬁéﬂﬁrlw e elettddal fadtGdtordHb oF basm supply
cover a basic power need ‘of the res&ectlve means

thfquﬁ@ tse daiatransfenipdace IKenYeRsan Heltedis A auisesposgible WfthOUt power
sup@@%@%ﬁlbggoﬁﬁegéd Efészﬁsc?@&'\&?\‘l@dle M‘Htﬁergﬁgﬂi@n@dﬁﬁas are provided

con ower su system
as gpane enodihes st deat it han ISIIB;Dng:ter $w:agthe|doﬂvwn abglo-module theuch a spare

o R 5 sEAARCHAY 0 SMAERR T8 i con en e

replaosen mamtnsaé/gc Swittined mactive t@mrﬁ?of aTkm‘twmpmm is tieen unplugged
ci rCl#i bet ween t he dat a@transfer/voltage conver si on

for [§RAY Tof IDHANGS a8 KPHEIRFeippl y nmodul e 6 and the power
control /comruni cati on nmeans 39 is cl osed by subsea

anodes 27 and subsea cat hodes 28 and the sea wat
An agvantagequsssrebedinenh of the invention will now be explained m 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;



9 wo 2008/ 125137PCT/ EP2007/ 003308 Such a subsea anode

27 is associated to each first and second nodul e 31,
we2owmspect i vel y, and a subse& cathode 28 is PCT/EP2007/003308

associ ated to each power control/comuni cation neans

39. The subsea anodes 27 are connected via further

. C e connections.to nodul e, .while the . .
Fiosd B08uS B sies e ot (Hatf SRRElsRlagt ey R ot dcBSiaing to Fig
1 ahe2sang or the entire housing of the respective power

control /comruni cati on nmeans 39. To sinplify matters,
Fig. 1 does not show all cable connections 5 or

Figf 46hE\@S af ¥nfirb8d Ofew s pERBLSIHPIEMERMI eﬁﬁzoﬁng &PFig. 1 and 2.

wherein these“further details result from
foll owi ng Figures. Respective connections between the

Fig! PSAbwE %n{cfhglmé‘fﬁacﬂé fath af‘? é}t(?%r%hgﬁl& s%ka‘f'n Q" which is structured as a

el ectrica evi ces onnec
modalae pawiet supply syseeral 30 tame wiampeformsen gbtat tar datd and power supply

I ranic eV|c be. associ ate Q_r.espectjve
sysfirf 0/ BF pRuE St CSR D EeBs 3t SR ECRRS Andged on the sea
bot?lmmﬁd bltmrlemm meznki rrﬁtheﬁmwbcﬁﬁmnﬂslhﬁvdu lzesenddl c8@rol means 26
of at |east one systemin nore detai to
cortPls o (FehRtagt YR A% B BRCE bOIOERTPOREA Bf & qiumber of first and
secofR RSREE1 AP, %e%ﬁ%ﬁ@d@@@@@%r@&at@ﬂ%ﬂ&éﬂw@%@ ddnbErsion units 3
To further SI % matters, the control neans 26 is

andhike sarond maduﬂeg 32ang comiaciakle @PWEH SHPRIMimodges fhivdlich serve as
con'ﬁ@¥ﬁag% KverOla ad?iﬁcé‘t e:rglf':gl‘}l@g‘} %9' E'%nsoforthéf"hbélg 'tr%nsferlvoitage

east” assocl 2 th
congersirdumbd s esnrtieddaaceaniel t:nmeomomﬁgmtuaaredaectncal means 4 on the

sea cﬁ{oiﬁtﬁgé%ﬁgg?esf r%i &ﬁ& S‘)@g%e&%ﬁé ﬁé&ﬁgﬁ gﬁ Iﬁ?eérgce%?anged above sea
Ieve‘rﬂcmg.eoma pchBhsatblalform thedikées. Such a first nodul e

31 or data transfer/voltage conversion unit 3 is
connected on the input side for voltage supply with a

Thesaler@m@m rrmmm mieRRieYe. b Na bbRef @érﬂtcﬂ/c@mn%m@atlon means 39, which is
reeéﬁhase | ectric power sup Mﬁth connectlon

ConPAFISA- BRI 42 Uih cablobRRBcipe. B TS pisas 45 Seteedgs clectric supply
anﬂ%t?ﬁéﬁ?gﬁﬁgﬁ&?&idd&ﬂcéﬂr& rrﬁé'é]% gﬁ waElﬁ? |§ H@rl%é’ctéé} with a plurality of

Via a power bus be arrange
leqtiicaliigvices rfObeiVaaM&Je@aSoQ@dUﬁt@n 15610h13ﬁ galpgs»ethrcam%s @etuators and

the |;§e.cﬂrl§‘§ﬁ§c?%o§&bi%° U?RJ! Y%t &1 @R%0la crRRPFRéANEL¥ connected in
of the data I'tage

transfer/vo
series and/or in paralle! with the power control/communication 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 contral/communication means 39.

The respective circuit between the data transfer/voitage 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.



WD 2008/ 12513710PCT1EP2007/ 003308 conversion units 3

or the power supply nodules 6. Voltage converters 7 in
wormog/asms7of an AC/ DC convert erg and respecti ve PColEPa@e/ 003308

converters al so usually as AC/DC converters are

connected to the respective power supply as first

Suff & THAE el 37 Boa et dbcedtaralonn secony moauie 31, 32
respsctivelyat eahd o & hesubee@eontatwaie/olztaages C GIBSOLIRIE Yo anghch  power

respectivel ol tage conversion unit al so

coglighRgTiat Paéﬁéaﬂﬁzé%:b@ﬁ@gﬁﬁ@ﬁgm 8 are cennqcied via further cable
corpRofsny RCthelaseBBBRREMbUOR, whité tesuiSidy CRAYEEo8 hivd¥ormed by a

are also used in il|lustrated data transfer/vol tage
part ghiherRQusinQLAT the entifa daysiRerofdbp sespantive ipewes contrel/anmmunication
meBR®BOCcoOl conversion units 18 and conmmuni cation/data

Interfaces 10 and 25, respectively. The respective bus

prot ocol conversion units 18 are connected to the

I ', jt v' nection lLine
To SmiifEatEls AR 1 odBw ST REGE! BRort e e Mg detais of the
respective Mmodulsbadi m]twlsd!re!m thélse qathvwar tetalle resaipefedrhvihe following
i @,egt ocol of the Ethernet network into a protocol of a
9¥®Pt er ent network, which is used within the different
nodul es, bus protocol conversion units 18 are

ovi ded. This units serve particularly for th
ReSRINE GOBReBHonshoetarsy g lpsiabt GRAGIOL MAgRs @iNand the electronic or

0 e t tdpen

efed?h'; éﬁtl rgﬁéén?st ;E'ggné&?se & O\gﬁllylc %ﬁéé\?? a%éehse?q@c%ﬂ?hﬁh%?é]n #&"respective

eleqigeRloE elagtrenisi dﬁwmamﬁa assoeatesttogesgedtiverdriiing hole or Christmas

“eééﬁﬁy%ﬁgh e conmuni cation/data interfaces 10 and 25,
respectively. Such a CAN interface 17 can be provided
centrally for all sub-nbdules or also for each

The. .bu rotocol conversi it 1 \
Fio S SVE I res e e opRanveis . HAcbr Pllpsst one system in
mordadetait, wmmémrrbvgma@anammanslrespemw TodnkeidMiceamd rdpresentation
i a dlfferentggrotocols with respect to

conmun
Ofs%%eaamcﬁéez?/‘y@? dspEASER WiPe with another via a common
protocol for exanpl e. A transm ssion of signals to

control . the voltage conversion unit 15

To fHBh%fr%mpéW mpattegrs, Heseprier! mm&ﬁsfsmqt§hpwp|:emt%auwmy a divider

t tar t t
unltsﬂv%etv{:rﬁcf‘rﬁg%:ymgf gbﬁ Sth@ A Eortfd] nﬁ%rkvsegr MRich8!di %8st %ssociated
thergit a t r ansmi ssi on/ vol tage conversion neans 3. Via th| s

swi tching neans 45 a coupling of one or several of the

power supply nodul es 6 takes place to increase the
In Fjggxﬂeh&sﬁrppayd\a%onésp@dnlewe1panlm:comim@ttm IFns1 are sheracterized as

Fi | in f.the line and of signalg or )

datd i3l oo, RofitatSionnihifh &' ShRater SUPBl MESHUERP. Fherein each
modulenie ooamdseu otéubm@_heg.s connected to the respective

data nodem 9, the voltage converter 7 and sw tching

nmeans 45. WD 2008/ 12513711PCT/ EP2007/ 003308 The
Such %smmma@@hl 8r aa@nﬁéﬁéfenv&ta@%yc rﬂfemaﬁgﬁﬂc@ i©@onnected on the

formed as a coaxial cable 13, can a vantageous?
inpul,aidg<TeE VBage FLPPIY il B wmvergalem@terr supply folhe form aeg. lof a three-

t g0

P B o SpR it TR 860 T B HEE ufibe-pase electic power
or veliageeanshalsp. @ coengasioni tbiground i28. Ihkisupplyoidampimentedalia a power

s $2.00EF 1381 B breRA e Yt bl SBrBUBL T 16, TR b 123
connetedc dax pawec ahippha &l ared 23, besspeatively] futred,ddtdetransfer/voltage

data nodem 9 may be forned as a gl ass fi ber nodem 38.
The respective data nodem 9 al so forns a sub-nodul e.



In this connection it is possible that the |ine nbodem

37 and the glass fiber nodem are used alternatively
WEr2088/R8137n conbi nati on. Regardi ng the differ eRCT/EP2007/003308

nodul es it nust be noted that they can be forned as

pl ug-in cards, which can be plugged into a backpl ane

corﬂ@rs?&?bm@ﬁ’ Bk the PORERS pflyoﬁ'agb[]%% %It‘éa?@ cBRYEe Q‘?’%%ﬁe form of an

al so the Ethernet bus can e in egrate

AC{% lcpnuerteraand cesnestve wottage kenvestare alsos aswally aaACIDC converters
are i BEL 0 MBS D Pk R P Bus moces

as lferthrest sub-niomtulgshi & vnitzhgm semveesiof ocorttroanaid t16i 1sg aeswtiated to the
and ower

respEie, 1 Sah ol AN ErReb SNd-h TaRervelia P oo iale casygraien unit aiso
serving ifor reaethe sdwdr dorsRarialion i Dt pwe? fadbr £HRpSNRIBN.
supply. Concerning the bus protocol conversion unit 18

it nust also be noted that this unit can for instance

Furlfer 'sQbIRE0@Ss, avifien &fé 'af%l L(‘?:%djmfll uﬁra‘?ét?@!@?asf?éné?érfvoltage conversion

Et her net - CAN 'gat eway orrrB a respect
unitsr 3t @&‘é)lvaéHBPFMnﬂmulﬁSEﬁheﬁfﬁebus mrmhmnvezsean units 18 and

confhilifigati &H&Qa%%ﬁ?{:@@%a @\se[: %etwej%reqw red for the

connec 1 on of er ent |er us systenms or networks
and i s used for network-based control applications in

N TCP/ ] P. The econd no es, 32, .see . .
ThertesbediV B Aot add ol Ersioh Bt 8 o RRiY, G i unit 20 via
a daéhaf]cmhectliobrbm p1 OTRiE Qiat@ COthdibnmnam‘lt |§JfBrmed hstd?EEthernet bus 22
t her.net bus hus with the divider unit
in t%.egmzp&‘@@e%?h “P? CRR¥ER they sespacve dretosel ﬂfgtn%ﬁthemet network
intosé(\ﬂgi'@tbbﬂgoﬂaaﬂﬁeréﬁt hetidir, ARlch isVided within the different modules, bus
8/ 12513712PCT/ EP2007/ 003308 transfer/vol t

ProtesRhNY BERPTERIS 18 are providess Thist wnitssarye) gaggu%mﬁ%the conversion
of t@%%tb%%@t ?f&o@%ﬁ{rd r@g\g{ ?fc%/t@@olé’ OJ’Htlé‘QE n;gélﬁi\égréin%rt%d prtocols can
therw\/benransméecﬂmd!n@ﬁpd&ﬁnteefaeeww prem eauppngdwlaowhem;n these CAN
inteFESREFH FofFn MRAUESecth@ coiiRRLStion/data interfaces 10 and 25, respectively.
Such a CAN interface 17 can be provided centrally for all sub-modules or also for each
sub-module. The bus protocol conversion unit 18 employed also makes it possible for the
individual data transfer/voltage conversion units 3 to internally communicate via different
protocols with respect to one another, yet communicate with another via a common

protocol, for example.

A transmission of signals to control €.g. the voltage conversion unit 15, a controller 19 or
also data modems 9 is implemented via the respective interface.

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.



According to Fig. 2 and in the follow ng Figures 3, 4

it can be seen that according Lo the invention not
Wwordoys/esmydul ar structure of th power supply $EIEPAI0T/003308

conposed of data transfer/voltage conversion units 3

and power supply nodules 6 exists, but that these

first and second nodules 31, 32 are also structured

nodul arly thensel ves so that a sinple extension of the
Thqawmecﬂwmbblesgmtmntidn By mag diot instaricenbel dbreseddas @ coaxial cable 13,

n of h fir n cond. nodul e, by ot her
whagﬁbc aggo%&gaieby%eds &:pﬂ', go ggsrﬁgtggq g'eé;tr{czél power as well as
s@mmdehﬁ@mﬁly arrange sone first and/or second nodul es

in the stand-by operation, which are only used in the
case of failure of a nodule. The respective

De%@gﬁ kst gﬁ& of #ah rﬂ%@i&n‘a trﬁ(}.ﬁaat‘é%ia rﬁgb@aé?t?ééﬂﬁﬁ%ﬁ%iﬁerentiy One

stance to exc an e a anmage
possidity ys aHieesnedenuife wflc?acn@plaseiataxland signais viavise couplers 14 into

ne BRI 18R SLOHTL BR8P, il p o oo

cabdau iplugedp thd da& mmiem onty beedrhed a daglass fiber modem 38. The
f volta 0 verS|on unit 3, wherein this
resé%cgﬁvgé%sé d?Hg ?ﬁgso PHRP e MBtdfes. 1n Fig. 3 a

flrst nDduIe or a data transfer/voltage conversion
is shown in enlarged scale for further

In 135 chaRaEas SIRRSHBIS st 159 61 MOSOALATE ABf 414 Giass JbeF magem 38 are

usekiilfefaivelyD o indrtindidn, F €mai ni ng Fi gures,
identical "parts and are partly explained in detal

only in connection with a Figure. The first nodule 31
Rod it Boakeh ML RONEK BRI b Ha4d homed as pugin
cardsvhioh can beplugged mde adzackelanerof adch mbdulpwhersin for instance the

[ , canver si rql. it
owlr 15, 72 WR B e R B £ 821U bR InfgPAeR i dfk hkRplane and
contiact ittt/ the raspaative buslyan direbdinbSestBelptedi bygplaggingdn the respective
I tﬁpe Bf transm ssion of data and signals, the one or
PIUG-HeCy P her nodem 37, 38 is used. The sub-npdul es
according to Fig. 3 to be control | ed, see particularly
reference nunmerals 15 and nprise a connection

Regarding 4he Jrenmidea itdnyetAlee Pﬁtr@%&*@t fojsirodata sepas for transmitting
andQ'egewFPf dafa’bhd @Fg%fsaﬁs thé- gl 19 Héﬁ&cfrﬁcﬁhgﬁxn e data and
pr OVI ded separately for ‘eac previously
Slgﬁ@iﬁrﬁarbh%@@miad b By mns@afe@pm madulamrdat the power supply.
interface 10 is connected to the bus protoco
conversion unit 181 WD 2008/ 12513713PCT/ EP2007/ 003308
Conghinimg fher buspriotonod ceravarsios umitt 18 ihmust efsod@! nated teatdhisunit can for

s i 56 ToRAPLES! SOELUEY Ko B EpSPebEip ey, i

peﬁbgrnsreanspedtwefprofocpbmeaﬂdn dohatshaned 1 CAR amimb@dversa Such a
he cabl.e conne 3 5. The omer é& Prfﬁ'
protggoiswqrggn 48 1SaHIE ))Jog B@ gpqﬂep iHehs @Id bus systems or
netwotks 2R RODYERS F&H ndtwelrk-bBsed Idoﬁtroﬂaapuic%tl@hs ah 1958/ Ekhernet, CAN,
creased power by connecting at |east one power

TCF@Epry nodul e by nmeans of sw tching neans 45. By

connecting one or a plurality of such power supply

nodul es 6, also see Fig. 4, the power supply can be
The |Sﬁ§9@<é§wtée€g32.| seesFigpd, of pawreéwumumo@des 6i ae also chanected via

e 7

therSa BrotaRenilefSier Chit 18 Ru PR Erier buRE2 AR TIGY withine aivider
unit gowehis sigesinpt solydrarsnet datadecometating tﬂeeswm\nmgsmnsl%cto the data

out via a connection line 42, which may al so be forned

as bus line. Al power supply nodules 6 are connected

with this bus line 42. In Fig. 4 two power supply

nodul es 6 are shown as second nodules 32 of Fig. 1 and

2 in enlarged scale for further explanation. Each

power supply nodule 6 conprises a voltage converter 24

as sub-nodul es, which can be forned as an AC/ DC



Each of the power supply nodules 6 al so has a power
supply 23, which is connected,to the power bus 12 and

W 2008/195837power bus to the conffecti on 36, see PCH/EP2007/003308
to be connected to a three-phase electric power
supply. WO 2008/12513714PCT1EP20071003308 The power

@W‘ Sﬁm%&gr ' 0 n f bl N
tra ri efo?{ty?a%eé descri ggédt?)‘g Erar‘egEr‘{{s]%é) pﬁ% en@?ac%l(leé #‘.ﬂgﬁ} &L° then eg.
supplied pbumvtsvagplcpnsg«smemomrol onit 45 dbr reciive poveer compensation. Units
wLedundant]y, see the different _systens 43 and 44. Both
wit G BALISY caBTBrENE Phwer Sudh B MerBsasc Ve g fkexampe.
and managed by the superordinate central control rreans
ans of respectively installed software.

A°°§£$55 %n%fg #h@nd ipsthefgllovang Figures 2, 4ot campbesern é@at accordmg to the
inveTRiBAT fotehly %ob%r'&@%ﬁﬁ@%ghe%y& &fﬁiplf@%émséﬁ}ﬁbdsed of data

means, see” connecti on
trarsferiyoltagel copreNsnwRIt 3<anst eowarownpwm mcm!es Guexsts, but that these

54 SEPORI SSAMLSSL 300k, SR IBEABEERL YGRS ot o

simpiecexiernsitn of therpuaverisapplyisybtenhd hyoaditional modules or a modlf cation of

eacfidfth{ 8 EPRE R Ry SRET AlnSOurSis BBseie, BT s possivte to

addﬁiohatl)t arrafgawracfinsy anddr seemed endtliledint the AERIUBY o@ferat:on which
res vai | abl e for addressi ng_each nmeans, nore

are (ARG UGB I TR SR O A 1603 TRELIRud AR aiesBEr g sutemogales of each

modie cﬁﬁwrckﬁf%@éﬁ(cr%hébé oy aﬁst‘éﬁﬁé %) @ﬁéhd n@eeea&é\'négiéé SuBnsbdule or to

second nod wheréin all sub-nodul es 78,
modify the Séwctyse 9& awav@@ﬂiz@spgatlvezguiafr@dwﬁr@rﬁcséwuciufed similarly, i.e.

thatcfef‘?ﬁsiéﬁ‘cb' é’Bus occﬂ%oh%:%lcﬁfuﬁnggssd?'ﬁepéﬁ};édgb& module 6 can also

exl st . g. c power supp my Te
be dsgd &f@tdatmwénsfgdp@queieomeersm unitd@) wherelméhis analogously to the

ect subsea units are supplied with the required
oth%ﬁs\?\;@ﬁﬁébﬂigﬁe first and second nodules. As long as a

base | oad of some KWis sufficient, the supply of a

nsf er/vol t age ,con si.on unit
n A 20 R S e B Sk s o in emarged
scal@gesfunpel eﬁsgéﬁat&iﬂf fd@ﬁcaﬁeﬁ@@ﬁ@@hum@rﬁﬁ cR8Rcdrize | :n thls Figures, as
ural it ower sy nodul takes pl ac
in JlolRReinii Biasles s [phGalc RA B B ay | $YRIeRY B cetail only in
conﬁetﬁ:on%ﬂfﬁaﬁﬁur@ucr‘ an increase of the power supply is
for instance required if a subsea valve is opened

t hrough an actuator. Closing can in this connection be

Thesﬂg?ﬂl ﬁfgﬁgﬁeetggl%frﬁigo&%'ﬁ&&%%&ﬂe@@ﬁﬁy MEUES4with different sub-
modules, such as a power supply 8, controller 19, voltage converter 7 in 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 giass 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 alsc 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,



wo 2008/ 12513715PCT/ EP2007/ 003308 The first and

second nodul es are all connecL d via the power bus 12
WO ESEGnnecti on 36 for volt ge suppl y. Furt RETEFRN7/003308

an Ethernet bus 22 exists on the input side, said bus

supplying all nodules with data and signals for

whiéggﬁf ﬁ@s&ﬁ% Eé’r%gi%ﬁttﬁé &Gﬁofﬁo%&ﬁn%et@géﬁvﬁégrnet network and

as a bus protocol "conversion unit
CANmetivorkm of an Et hernet - CAN gateway or bold fire
processor to be able to carry out a protoco
conversi on between the Ethernet network and the CAN

Onnie¢ \watgut s s‘Btw tr:tseeﬂmemddmae $i giini &8 line e:onien 1f4C1fy;/\meégdldf @vhich power
e , nter SO exXl S_1 a noaul €s. .,
and B8ialEd416 & 65 5Hlerd nud Wos Rellsiprreatan nThe pane C6USTSA in may be

su édna@.%nmmewmy HitectiuRoAP e %ﬂta@beccfrﬂfbrtbf‘?t @fnl‘h@ first module or
or med ug-in cards for a respéective b [Jnane

alsquMth i@@gaa%pgw%amém%@aﬁg;a%%st ope ncmer@upg megdie by means of
sw&&“pln&lﬁx@%@%@@? BE Qn@‘&r‘hbhf&?alfy’@f‘ §|9§H EBWEF @?ﬂé@ modules 6,

can al'so orne as a
alsg saxiFig. 4, |tmaepQ\Belasummjoben dennereased et in ampsu:tfsae&w KW in addition

to e bhehEsodPh ETRBNRS ottt AR BUSEy s Fobieny
power suppl y but aI so with respect to data and signals
Tt Banget Fhi Bopke Py T Rerse Sey Tirlrebes Seagia moduies 32 is
carsyd thViaga RBARSCtER NMet h2 camiohomlagralsd be | fBrhéd as bus line. All power
connection it nust also be noted that each coaxi al

supelibModilasoBealie BeNNEsRfb oty thin g ling 1. d8slogi 4t &ue power supply
mo@lﬂé@ Stafr@'%ﬁf)@h/ a\éoééc%% rROAYEE 3Dt Fii 1t ﬁ’% bhn %%ﬁgd 38ale for further

g. be used for discharging the coaxial “lIne
expia@a[tj@ﬂam e to discharge static energies stored by such
aline to the ground. The line coupler 14 al so serves
for coupling in the data and signals, which are
Eaamoplawent suppilyn maddie 6 mompriselea goltaggy cenventeni2dsas aub-saxules, which

can B RN 451 AP hgaFPoveTeh. B itae: S sl gorfBD s 15 and an
assoyiategincarsmahicatiore’daianntérface 8. ITmmMrfaiei iefn connection with the bus
prolt%OS !cg'lylaelréihr? ;ngfwzo e%ﬁ%ngbﬁ%%&gmt ! agf Eﬁgeén%tf protocol into a CAN

pro@RgLk eardtdostuy teddttes - THeUbU BFdIBESR ,cohb\@sﬁw\@rﬁlt sew@l:unnected to
systemis very variable and fallure-proof due to

the GARFINIRGVIBra Halascorpeahias imihe f@gm@é.angt.h@g‘@&us\?e? The different
CAN RIS Bf 8% bus ot cdRrverdichait | 5840 B98N 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.



wherein for redundancy reasons sim/lar sub-nodul es may
for instance al so be provided |n each nodul e so that
Worae0sf2513Tese sub- nodul es can aw ckly repl ace &Cfrairkend/003308
sub- nodul e by neans of software or by re-plugging

cables. Wiile the invention may be susceptible to

The %)\n%‘r‘%uﬁ?gl #s@%ﬁb@@r@ t@'thgr V\g@%tu f \L@ r’;@y Dty t{]el Qescribed by
mednsof thgsereolasedhiguresen descri bed in detail herein.

However, it should be understood that the invention is
not intended to be limted to the particular forns

Thelpewbos@sbly $hstehnigen tatanstrsctiredaedandattly. see the dlfferent systems 43
equi val ents, and alternafives fa

cat1 on
a”‘%ghéhtht ﬂ'@t%%ﬁ @re camplalelyjadependent apd arei C@ﬁtraﬂed ang managed by
thedé?fp'eﬂﬁamlaYe Eévrd) Qoh eyl H}‘éaﬁ?%{l&eﬁe‘éhé'o@espectw?y installed software,

dditionally, usage of the te present i1 nven

Al
The F’HQ@htqf dlhe Sg%tﬁé’lsmw y44 éﬁ @tSQ IWEWQM@Hma&tﬁbd\“aﬁwgndependent
uniférshfo vfér%'uﬁgl'} dﬂ@é(ﬁé“%bg%oﬂﬂgctlo%s:észmﬁg_e ubsequent

descr ors not 'necessari nts for every
enbodlnent enconpassed by the clains of this

OnBERbE i BP0 A0 oo Ronls e ISl Bi0Es wherein their
nurpb@rdiaetalsmbe (opeasiong r%tiub@diﬁep@ﬁemg Indrequirement,
transfer/voltage conversion unit (3) arranged

particul arly above sea | evel (2) and one el ectrical

A firge aisiuleftls, connebtedsvis BUeBie 8arifactiah With tﬁé ‘5‘3%? cBRtrbli®Prmunication

power control/conmmuni cati on nmeans or ke arr ange
me%‘} B%08dhe 1589 dottommecat laast Qﬂb%é@aé@vai onaﬂwﬁﬂe@ﬁ@ttlﬁéCPW sea level are

struétife %Qk%rlgoﬁﬂﬁctd ??‘)gh%n 'tﬁé‘sém’bﬁn{ Eagﬁ{sses available for

supply, ¢ cteri z at a plura
addressing %achmleaagenomdess oveanaices b(ea)rowded arranged
nodul arly and at | east one additional power supply
nodul e (6) can be connected to these units to increase
Thet medplawstrustu;qob&tfmrpbvtérawﬂp@p!;yétml|s romginiued in each first and second

modfig PRAYTEIT all subtinof es . Ko L1 S 20 8 g 1s’ a8 Wail as 23, 24, 25 are

1dertt|n:anafcoh/svo¢ttdmg ¢e C@QWgSanheUéHme fehictibs exists! . gr@@bh power supply
nodul | east one vol tage converter nd/ or

at
18 fﬁewp?%%% Aifferentppwes sypely t&aa%g%matu(ea) ond br
comuni cation/data interface (10). 3. Power supply
systemas clainmed in one of the preceding clains,
ThedRspeative SuBSeR LAty At SupRlied wYithihe requivest pewer by thesfirshand second

modfé AE NG4S badd 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.

Itis possible that some of the first and second moduies are in stand-by operation and are
used only in the case of failure or maintenance of one of the other modules.



4. Power supply systemas clainmed in one of the
precedi ng clains, characteri ngd in that the power
WEOUEPS/125(B, 23) is a three-phas€ unit wth altemPcatEme)7/063308

connection (36) for a three-phase electric power
supply. 5. Power supply systemas clained in one of

Thébﬁr%t ?Hg%%ﬂbﬁw rrﬂo%'!é?ar{ecé‘lﬁ&?t‘ﬁ{e%&%dzﬁg thé‘ tptotl\%'i' b"ﬂzﬁp@"ﬁrthe connection

us (12) 1s arranged for connection between the power
36 fnpitygd SYppin d-urthermbte rameE ihegnet dvus 2t exdsts (CBGhe ingut side, said bus

P r S a | aimed in one of, the precedin
surpRAd i MRl es W) Blafand, sRnAR or BoREd A triin igfes e by means
of $oftwarepéaoh (Hddule Mas Roves rurRby coNvdreinagnit|1@ Methd form of an

one qf recedi gg clainms, characterized in that

he , t he
Ethgmies GAlY FatewsY i & ROl f€ Rrosessofie R ( 8Bl to 1garmy out a protocol
conversion between the Ethemet network and the CAN network. The respective signals

are then forwarded to the CAN interface 17 which also exists in all modules.

Respective sub-modules can comprise such a CAN terminal, wherein the sub-modules
are for instance formed as plug-in cards for a respective backplane with associated
power supply bus.

On the output side all modules are connected with the connection line 42 which can also
be formed as a bus.

A coupiing to the coaxial line 13 as cable connection to the subsea units is implemented
through the power coupler 14. Coupling is not only implemented with respect to the
power supply but alsoc with respect to data and signals to be exchanged. The power
supply may be varied by connecting respective power supply modules 6, see switching
means 45 with controller 19.

In this connection it must also be noted that each coaxial cable also can be connected
through the associated data transferivoltage conversion unit with ground 29. It 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,



8. Power supply systemas clained in one of the

precedi ng clains, characteri z% in that the cable
WORMMREi30N conpri ses at | east '®ne coaxi al cablPeT/EP2007/003308

(5,13). 9. Power supply systemas clainmed in one of

the preceding clains, characterized in that the data

Wi Fe e S BB YL stftiadults G8YTapE RGeS oe provided
in eatho Mmduzie abl that aneeot ime(ﬁ)b-moagiespgafwauﬂkwpfeplace a failed sub-
recedi ng cl ai ns,

temas clained in one of the
mo@ﬁér%@@??%@ﬁ}s‘;{wqrﬁzﬂ" %é( rodlvaging E@tﬁ@%r sion unit (15)
is associated to the voltage converter (7). 11. Power
supﬁl y systemas clained in one of the preceding
Whée dhendnverwan Jnee ez auscentiblnde vaious anediticationsvand siternative forms,

spégﬁf&:pﬁj%&ihﬁ#ﬁs RabeWlen! ] gggvre{fﬁﬁ %)gé}g?ieli%' thggd}%{?vings and have

pply system as claine ecedin
beer desasibedhadetaichereéd Howelat, it sfooutchtve rurulesstea@ thatsthe invention is

f. J r I aj 6). 13, P suppl .
not efiBte 12 o8, BfG! 1ol HE dhtcyentRts eisioseRly tesiitBnion is to cover al
modiﬁgatmserequmems,t la?ﬁ aiieerla;mu?gmgk \ivmliihdmeas%)iﬁt eindaseope of the
b 4 BN R bt et heRHBRaly S5 tne torm
“prexRAl aNaitibAe bri Thvdhlibn@ gaHsrahy Fefsr8! 1oC @Qérﬂﬁ?dr@ eribddiments of the
(18) is arranged upstream the communi cation/data _
C'aiméﬂv%@ﬂ(ém? as sush, sulgeauenifiAseriplpsy arm et naceisaerdy renuirements
vy €55 [ - d il hat the
for bus %Enot%&g@gleﬁconvgi%sggau i }tr‘e %%Qﬁiﬁgéné@ﬁgﬂ%b'/ CAN
gateway. 16. Power supply systemas clained in one of

the preceding clains, characterized in that each data
transfer/voltage conversion unit (3) conprises a



19 controller (19) for connecting at | east one power
supply nodule (6) onto the line coupler (14). 17.
Power supply systemas clainmed in one of the preceding
clainms, characterized in that a data interface,
particularly a CAN interface (17) is associated to the
controller (19). 18. Power 1§upply system as cl ai ned
in one of the preceding clains, characterized in that
a divider unit (20) is connected via a data connection
Qdaﬂﬂﬂh§least to the controller (19) of each data
transfer/vol tage conversion unit (3). 19. Power

154 BRI 8B TS O e A B RRRE By oo
picsiuatiorEtdoerprisingoud  1638) oneZdhtaP@wfeS‘mtﬁg)e symterﬁlbasumt (3)
oo i ho ot RuRaT Ao S EVE00) A RIsctiap [ ARdA] Slch as

clﬁcﬂ@n%@t@bbﬁrep%ﬁiucﬁ@ﬁm% 'H@)@Hr%n(r@)/eom%mc@%ﬁrmeans or the
pply systemas clainmed in one of the preceding

F'i@ airﬁage Raloxe pea iloved Whichrae qaneepiedeto @,mﬁmnyth@bdm a cable
cérﬁfecﬁ@r'mé | 3f %At rtb ?@%po@u %‘{‘J‘Iﬁb 3/5%8 Laetd eefiSih @gg{ gﬁiu?ahty of

age converte conmuni cat’i on
datat eafsderdvqliabe ecomdeosion unibt(8pare amamgedonoduiatly (ab) at least
one additional power supply module (6) can be connected to these units to

increase the power supply and the electrical power, respectively.

2. Power supply system as claimed in claim 1 , 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).

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

characterized in that the data modem (9) is a line modem (37).

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

characterized in that the data modem (9) is a glass fiber modem (38).



22. Power supply systemas clainmed in one of the
precedi ng clains, characterized in that the divider
unit (20) is connected to the comruni cati on/ data
interface (25) particularly via the Ethernet bus (21
22). 23. Power supply systemas clained in one of the
precedi ng clains, characteritfed in that the divider
unit (20) i s connected to a central control neans

24. Power sup % system as clalned in

of t HQWSF e%t&a?i%gssa*%mwﬁs eWiPat Br 1098d Of nihehleGRAg claims,
ch&@2icrRBE 18 YRSERAEUMIE chbiractioh éb?ﬁ;%‘ée%t £9eh& $he cHalid cable

transfer/voltage conversion unit and at | east one
(3dBsea cathode (28) is associ at ed to the el ectrical
means (4), wherein sea water between the subsea anode

and at hode f circuit.section of | osed . .

Iei L eh e UREEh DR Ge CRIftd HE  2abhoheleo Hifeding claims,

cﬁér@@tdr@@dhhrtﬂat tr%BdaBomnsféﬁmtageswﬁ@maﬁ yHita a)recsbnhmlses a
the preceding clains, characterized in that t he

of
"%ﬁgvp'@uﬁrswors%p@ﬁs plockiq velauspiddaiRdain thy capleconnection
5)urrber of data transfer/voltage conversion units (3)

and connectabl e power supply nodules (6). 26. Power
supply systemas clained in one of the preceding

18] ai Rewer 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).

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

correction.

12.  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).

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

14.  Power supply system as claimed in one of the preceding claims,
characterized in that a bus protocol conversion unit (18) is arranged upstream

the communication/data interface (10).

15. Power supply system as claimed in one of the preceding claims,
characterized in that the bus protocol conversion unit (18) is an Ethemet/CAN

gateway.

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

characterized in that each data transfer/voltage conversion unit (3) comprises a



characterized in that all individual nodul es of the

power supply systemare formed as insertion nenbers
for a backplane system 27. Power supply system as
claimed in one of the preceding clains, characterized

in that the cable connection (5) can be connected to
ground (29) via the data tratisfer/voltage conversion

unit (3). 28. Power supply system as cl ai ned in one

of the Qrecedln clains, characterized in that
Cﬁnh?’!ﬂf ({9) B conBestingcal leastpne p@r\)veaﬁ@pmbm%%@)u anto the line
cBap@l [#f). and/or in series with the cable connection

Q? 3 Power supply systemas clainmed in one of the
preceding clains, characterized in that the data
1r an?bme#vsnh;mmgesmemeasi oizirmed t in( Jneand/ e preceding claims,

onn cla u dul es (6) are arranged as .

SRR R B e B0 30 e RE e dRce ofr gl § COM eSS (17) s
apesdiatedtahe/ comrderymed in maritine oil/natural gas
production conprising data transfer/voltage conversion

means (3) as first nodules (1) and connect abl e power
18uppPywebdedrady (B)sters gaceladnesdil exe( 3P) thewvegasiding claims,

chaeRtdrizEgtin FRAY &w(ﬂ%nlgmz gzqi Y Qgﬁﬁéeég%}/ VR éaﬂﬁf%béo%neﬁtz?(n (21) at

connectron to an such as a
legat © thal ocajropeod 9t bf each date trapef@ivoltage conversion unit (3).

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

characterized in that the data connection (21) is an Ethernet bus (22).

20.  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).

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

characterized in that

the power supply module (68) comprises at least a power supply (8,23) and/or a
voltage converter (24) and/or a communication/data interface (25) and/or a

voltage conversion unit (15).

22.  Power supply system as claimed in one of the preceding claims,
characterized in that the divider unit (20) is connected to the communication/data

interface (25) particularly via the Ethernet bus (21, 22).

23. Power supply system as claimed in one of the preceding claims,
characterized in that the divider unit (20} is connected to a central control means
(286).



21 control and communi cation unit and the |ike
arranged bel ow sea | evel, wherein one or a plurality
of nodules (32) to increase the electrical power can
sel ectively be connected to each first nodule (31).
31. Modul ar power supply systemas clained in claim
30, characterized in that tHh second nodul e (32) can
be connected by the first nodule (31). 32. Modul ar
31

ower., suppl stemas clajnmed. in claim30 or , ,
2 o Uy rERn Ao CRUBEY | B e bb e, DEFCSgiRgL claims,
chafhchaictiansther bedbaky oh@%u%%@%o@i@d(gbf d 3d0didtEQUIhe data

i
the cable connection (5) connected to the first nodule
trepsfer/voltage panveraion poild®) suidpal leasttang sdhsagseathade (28) is

L mw | . i
oEBEAA R JaLEA 035 1 Y BTRACTREL SIS tho subses
agodamdaidtfmqmﬁmns%mmmdsﬁwu? éﬁ;)a(csﬁeed Whmit?:beélwe_en the anode

ta an 0 S ul e is connected via a
a@ﬁﬁﬁ%"%@ﬂﬁ@i‘ﬁ%&ggﬂq E'?eat | east one el ectrical neans,
such as choke, gate valve, production tree, power

260Nt PelyeRNeLNMRIGAL BANCARASS A roﬂlﬁg%ﬁd el QYeSRMhg claims,

| evel to transmt” data and el ectrical power, wherei'n

chactarizgdpinuhat ithy nowes orimpptt abstenpiavsirustums yedrwwlangy of a
.gat .
"y o (3R IRek eI RE, Sufo ) S e Bgleble power

sappoly powkies(®ply system as clainmed in claim33,
characterized in that the power supply nodule (35) can

gﬂe)l erstivel b? connect ed bly,the data and power supply . .
Hodu 8W€s4§yt!ppx_essvswaaaneaﬁs%rms@@@ Pf et erpegeing “claims,
chhki@Eel NinClrat BIBHhdNidR mehalacseind Sbdwer supply system are

formed as insertion members for a backplane system.

27. Power supply system as claimed in one of the preceding claims,
characterized in that the cable connection (5) can be connected to ground (29)

via the data transfer/voltage conversion unit (3).

28. Power supply system as claimed in one of the preceding claims,
characterized in that a plurality of electrical means (4) are connected in parallel

and/or in series with the cable connection (5).

29. Power supply system as claimed in one of the preceding claims,
characterized in that the data transfer/voltage conversion unit (3) and/or

connectable power supply modules (6) are arranged as spare modules.

30. Modular power supply system, particularly to be used in maritime
oil/natural gas production comprising data transfer/voltage conversion means (3)
as first modules (1) and connectable power supply modules (6) as second
modules (32), wherein each first module (31) is connected via a cable connection

to an electrical means (4) such as a choke, gate valve, production tree, power



in that the data and power supply nodule (34) is
fornmed as a data transfer/voltage conversion unit (3)
of at |east one conmuni cation/data interface (10)
and/ or power supply (8,23) and/or voltage converter
(7) and/or data nodem (9). 36. Data and power supply
systemas clained in at | easi! one of the preceding
clains 33 to 35, characterized in that electrical

CRRUE ] oS LSl B i S B By L el hneri
ofieAeCHILRitK &) meaniee ¢82 1 totiAcich8e dRd a|cRNTLaPBYWREr SAHPBEMC tively

nodul e (34). _
be connected {0 each first module (31).

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).

32.  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).

33. 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 (34) is connected via a cable connection (5) to at least one electrical
means, such as choke, gate valve, production tree, power control and
communication means arranged below sea level to transmit data and electrical
power, wherein one or a plurality of connectable power supply modules (35) can
be connected to each data and power supply module (34) to increase the power

supply.

34.  Data and power supply system as claimed in claim 33, characterized in
that the power supply module (35) can selectively be connected by the data and
power supply module (34).

35.  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).

36.  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
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supply module (35) can additionally be transferred via the cable connection (5)

connected to the data and power supply module (34).



