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Di stribution System The present invention relates to a
signal distribution system conpri si
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particularly arranged in areas difficult to access,

for instance on the seabed. At |east one control unit

is connected to at | east one converter unit for

transmtting power and data/signals. The converter

unit is connected to a renote nonitoring and supplying

device via at |east one cable connection. Each of the

control units has assigned thereto on site at | east

one productiOQ,tree for crude oil or natural gas with
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val ves, chokes, actuators, or the like. The

correspondi ng nonitoring and suppl ying device is
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dat a/ si gnal s. Known are such power and signa
chokes, aciuabiei ¥ihe kg ems from practice where only one
respective control unit is assigned to a converter
unit and connected thereto accordingly. Likew se, one
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cable connection to the converter unit. The power is here adapted as a rule, particularly

with respect to voltage and power supply for each of the contro! units. Such a conversion
includes, for instance, a transformation of the voitage to other values and/or to other
kinds of voltage.

The corresponding control unit is connected to the converter unit also for the
transmission of power and data/signals. Known are such power and signal distribution
systems from practice where only one respective control unit is assigned to a converter
unit and connected thereto accordingly.

Likewise, one production tree can also only be fed and monitored by the corresponding
control unit.



The present invention inproves such a power and signal
di stribution system such that al so several production
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of formerly used units. The,advantages are achi eved by
the features of patent claim1l, for exanple. According
to the invention a plurality of control units are
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In a first advantageous assembly, the control units may be connected one after the other
relative to the converter unit for the supply of power and via a data bus connection for
communication. The corresponding connection devices are here jooped through from
one control unit to the other one at least up to the last control unit of said chain.

It is here possible that, both in the cable connection to the converter unit and in the
connections from said unit to the individual control units, power supply and data bus

connection are integrated in one cable.



3 In particular, each control unit is addressable via
the corresponding data bus connection, and groupw se
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or-sign are transmtted to the group of c
units. To be able to address the control units
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The corresponding data bus connection can be configured in various ways, a field bus,

such as a Can bus, being one example. Such a Can bus serves in {ine structure to feed
a plurality of successively arranged control units. The maximum number of participants,
i.e. the number of the corresponding control units, depends on the corresponding
addressability of the field bus. In one example, 128 addresses are for instance
addressable by means of a Can bus. About 30 to 40 addresses are normally addressed
per control unit, so that in the corresponding line structure at least three control units can

be operated.

The distance between the various control units may amount to several kilometers, the
corresponding distance depending on the data amount fo be transmitted. If the data
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transmtted is a few kbits, this will e.g. result in
up to five or nore kil oneters,
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Combinations of parailel and serial arrangements are also possible.

To be able to distribute the data and signals accordingly in a paraliel arrangement of the
control units, it is of advantage if every converter unit comprises a router for the
distribution of the data/signals to the respective control units. The connection between
converter unit and control unit can further be established via a corresponding data bus

connection, such as field bus, or the like.

Thanks to the distribution by means of the router, a correspondingly greater number of
control units are connectable, for instance 8, 9, 10, or even more. The router may be

configured as a so-cailed backbone or also software router.
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To be able to adjust the power or energy transmitted to the various control units in an
appropriate manner and to avoid overloading by the power supply of the converter unit at
the same time, said converter might comprise a power controller.

Furthermore, it may be of advantage if an EMC, electromagnetic compatibility module is
assigned to router, modem and/or power controller. Such a module prevents
overvoltages or undervoltages that might possibly destroy the partly sensitive electrical

means in the converter unit or also the subsequent controt units.

Furthermore, it is possible that the corresponding fiber cable is composed of a plurality of
single fiber cables, so that for instance several singie fiber cables are guided through a
corresponding data or signal cable, so that it is for instance possible to feed a number of
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The invention will now be explained in more detail with reference to the figures attached

in the drawing, of which:

Fig. 1 is a view of a power and signal distribution system according to a first
embodiment of the invention with a converter unit and three control units arranged
one after the other;

Fig. 2 is a view by analogy with Fig. 1 with eight control units arranged in paralte!;

Fig. 3 is a view by analogy with Fig. 2 with two separate feed lines leading to the
converter unit;

Fig. 4 is a view by analogy with Fig. 2 with an additional feeding device for a converter
unit;

Fig. 5 is a view of a cable connection with cable connector;

Fig. 6 is a lateral top view on the cable connector; and



Fig. 2 is a viewby analogy with Fig. 1 with eight
control units arranged in parallel; Fig. 3is a view
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At the same time, the comresponding data or signals are picked up in the converter unit 2
by means of a corresponding data separation device 13 and transmitted via the cable 17
to the downstream control units 3, 4, and 5. The corresponding data or signals are
selectively assigned to the corresponding contro! unit, a data bus connection, such as a
field bus and particularly 8 CAN bus 16, being used for transmitting the data or signals.
As arule, up to 128 addresses can be addressed via this field or CAN bus 18, so that up
to three or four control units can be addressed via a converter unit in the case of 30 to 40
addresses per control unit 3, 4, and 5. The distance between control unit 3 and converter
unit 2 and also the distance of the further control units 4 and 5 depends on the data
transmission rate used by means of the field or CAN bus. At low data transmission rates
correspondingly large line lengths are possible, whereas these are smaller at higher data

transmission rates.

itis also possible to transmit specific data or signals to all control units 3, 4,5, if these
serve, for instance, the group control of said control units.



At the sanme tinme, the corresponding data or signals
are picked up in the converter unit 2 by neans of a
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In Fig. 3, the corresponding control units 3 to 10 are not shown for the sake of simplicity.
It should additionally be noted that corresponding fiber cables 21 may be braided with
power cable connection 19 to form the cable connection 12, wherein for instance ten
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thatan@@?fh?(%bb%édﬂﬁwﬁe&h&oébbﬁfdl giipl12 and control units

to are agai n by analogy particularly with Figs. 2
and 3. It should here also be noted that it is also
possible to replace one of the control units 3 to 10
according to Fig. 2, or also a plurality of said
control units, by a group of control units that are
arranged one after the other according to Fig. 1.
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shown in Fig. 4, attention nust be paid that due to

n of the correspondi ng separate vol
suppE? 10‘2\” ce 24 and the supply of other con%g"ﬁ@ﬁ%"g?’““‘””
for instance in the oil fie (51 addi ti onal safety
nmeasures have to be taken for the power and signal

di stribution system 1 according to the invention.
In theTembedigweint sowe irskiges atiehiion must be paid dmatejuetto théreesign of the

f trol [ n. the
coneBb 5 TP veoBS 4o B3 24 ol PedSemponens,
for ing@intafretherciiisfd, btididod) shitdy fRBYEEE Bave i be %k\éhaom@?bwer and

. _feeding 23 fromthe separate volta upply device
signal fisriasied §Y§e"t"h1ea‘%ﬂ9f‘i“%£@ s Tnuariine Vinsaea L EIRaguIes refer, for
instah e t& %V&fér@enw?it bf £ poWbF EAHFAIBF 1 inld? dPIRY %Bﬁvéﬂb?%nﬁ I2e This

damage by overvol t ages or under vol t ages, an nodul e
powesp Gonwleaammtp@riae voltage taaramjiiedita @ewnevmmtt%wa @awer

ey e, AT SR o AP BRI

assuagietvahiesdeenead by the coraterteeupibPd t hat, apart from a
router 18, the converter unit 2 conprises a fiber
optic nodem 22. Sai d nodem serves to convert the data

Funhermsnegmbmvemtmmbtet erhageby beerooltiagesRP UAde oltadies, an EMC
| ectri.cal data or si ?nal s and to

m°dtﬁ‘? ghg?ﬁyta E’HF‘ %R2aggigheq 19dne GeBYSFIE (UBH 2r BYeh aimrpule gerves

here fo suppress réndlreddaitped esponding field bus to the
connected control units 3 to 10. Fig. 5is an

enl arged vi ew of a correspondi ng cabl e connection 12

In the'brhBodimehResho®Agh %15%13%%34 %hsﬁiﬁi%ﬁé&'fﬁnﬁmgéi é@%ﬁté’oan

A correspondl ng cabl e connect or IS arrange
from a ferter 18, Hee camvastes onih@ compnses adibsi gptisdmodern|#2. Said modem

serve%qg\‘,ﬁﬁ&é?{ thBrHaﬁ)zia 6r s% Hér‘ﬁh!t%fys he c%%r%ﬁg d:{r&q ﬁg%ycawe 21 into

power nnec 1'ons ar €
electm datemm@u’alsrami tsdrdnehni\nhmaaséealeb trte)otasecrmtroas-pgmdiunyfrg 1)

via 2 Bobfl o 4 v RN Ghg Bt dp BiacArrBRIeEB LTI (e'g
Fig 5is shown in Fig. 6. To be nore specific, ten
connections 19 and thus ten signal cable

bl
Fig. 508 AN EBIETGRAVISY G 3 GORESPYIGING Fahle GRRNGAIBN d2 Yith & fienqable 21
asa W@h&b%@nﬁé’(ﬂﬁbﬁ@m Aoorfe3pORdihd ¥§$I¥ coﬁﬁébt@@@%edf'rdr@ed at the

said figure. These are connected with a corresponding
end ofithe Gablecemmestion 12 gssigeedt torihe copyertatiunit2. The various fiber cables

21 and thus also power cable connections 19 are connectable by said connector also
below sea level to a corresponding plug of the converter unit 2.

A corresponding side view of the cable connector 28 from the right side in Fig. 5 is shown
in Fig. 6. To be more specific, ten power cable connections 19 and thus ten signal cable
connections 20 in the form of fiber cables 21 and the associated connectors,
respectively, can be seen in said figure. These are connected with a corresponding

mating connector to the converter unit 2.
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section taken along line VII-VIl of Fig. 5. As can be
wifSils1didot al of twelve power cable/signal C@@rﬁa 2007/004793
connections 19, 20 are provided, said structure berng
al so anal ogously applicablesyo a fiber cable 21, see
Figs. 3 and 4, on condition that according to Fig. 4
no vol tage supply takes place through the
correspondi ng cabl e connection 12. According to Fig.
. however,. vol t age,.an ' . transm ssion ta
Fig. 79nI T K0 REaL 100 199 A iy 5 RO SR BB 2B A ot twetve
powes estiesiypal uamavcbmmaﬁs Y bezccarrer@aﬁaeah CE 0 ﬂﬂWreQﬁHg%lso
nnectlons cable connecti ons

a“a'QSSHﬁ'V Renlicabie t&rﬁﬁ%%ﬁcégler%ﬁ vEaFIgs a0k O“ﬁé’ﬁd'éi‘?“ S:F!ﬂt gecording
to Fid. amd/mﬂé b seg;gy %(e%r;ﬁadéstﬁﬁngWthé ChirESRPRIHg bR Hriektion 12.
units 3 l e two of said individual” cables are
configured as substltute lines 29. In the absence of
Accof!{i]\éclﬁ féﬁgaﬂﬁgg}gl‘ag é3é vqﬁSSe Ehd- sxgirg! ltsré}%nﬁigéiérgg%gg Bl through
eachobthedodividnsl Gablammhm‘nmset:tldnabmewmmse he. coTﬂeepemclisg power

cabieionnBSian e 4t g 23R es iR dtisebudrd soineh Bl pa8

ndwadsalez:aﬁieg Tén ofssnid Malividudn chibles wrelusdd f@ﬁﬁtﬁl’ﬁﬁp@hdm@%ntml units 3

d.t dual co ectors for. vo
to 103 B of g individufK] bigs e ST P sroUiLls [ReSae. Ji the
abseAdt STHANBREGS SapEly, SERME. £ 'tﬁ@céﬁéb%oﬁbh?ﬁ%nﬁ@ué!'&ﬁbfé@'dﬁﬁj
desi gned as a coaxi al cabl'e that si mul aneously serves

compyige StQ”éh‘éﬁW%’é?WGBP“Q wdhe forreefifiberrakiey 8t age.  Hence,
it is possible according to the invention to feed
several production apparatuses or production trees by
The englzioh thenindividuibl esfties accoting thligwé pretheorsepeatedwit respect to
i nondi t.
voita%ggqlp eﬁ%g@elé?%é%flgdﬁg%@%ﬁ?%& plé(?lé FHQI cton?ﬁg(t:tg ﬁ]‘tgr !s‘anais and
ten infivinkzl edrinectdre farawitage asppresemi. t h respect to cable
connections that are no | onger needed is inportant
according to the invention, and it is particularly

Fig. Tesrwshiuehtan isgibual cabiel27 eg lahairﬂ’argw Bceﬂé ddﬂﬂ:nsmg nine fibers 30

roduction trees in real tinme on sit and saf
and qe5igneg ascpaxialeable gt Q'WB@&?W@W% g@ngm'ss'on of the
comreSPr bgg data. This is also acconplished with a

m ni mal nunber of units; see e.g. a converter unit 2
connected to eight control units. The

Hence, it is possible according to the invention to feed several production apparatuses or
production trees by taking minimal efforts only by way of one convertér unit2, and a
corresponding control unit 3 to 10 is assigned o every production apparatus as a rule.
Especially the saving aspect with respect to cable connections-that are no longer needed
is important according to the invention, and it is particularty possible to control and
regulate each of the production trees in real time on site, and safety monitoring can be
realized through the exchange of corresponding data. This is also accomplished with a
minimal number of units; see e.g. a converter unit 2 connected to eight control units. The
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control unit serves on site in the production
for distributing power and the cor j
“@gﬁﬁég%%@ata or signals. Wile the invention5§§@gg@%&ﬂm3
suscepti ble to various nndi{'cations and alternative
fornms, specific enbodi nents "have been shown by way of
exanple in the drawi ngs and have been described in
corresgpirainig ¢omtrel unit $€rves en site in thequodiidiien apgdearatusoiod distributing
the invention i.s not, i,nfended tq be limted to the _
P°“EBQP?kﬂﬁﬁ%ﬂBSPSPﬂ@gaPe%@ or 8% nvention is to cover
all nodifications, equivalents, and alternatives
faIIin%_mﬁthin the spirit and scope of the invention

Whilehe ipstenfid May benwiscepiiadayariqys evreriteatipas Agd alterative forms,
specifiélfnbb&Rintsy/ ha\}é?'l?élﬁl éﬁov@rpgyr \Fsvgi(? & é)&#ﬁﬁ? H thleerng\gE\bQ Bnd Pave

“invention” generally re o0 exenplary e rments
been@pes¢rimeddn geta dergin.e hiowemermitehould teugiderstabd that $e invention is
. [ [.S. t i i r f Or .
ot AR PbQ1EH T BB GG Phhd HoLIRL AT s W Ebvera
modifiapons; @fuivalents] andlaltenmativels faling ovishin the dpsit gndlscope of the

. | Sstri i an m(1 rjsi.n urali f
mw—;ng%ri%%fi?f‘l tedg%tﬁgialﬁ)rwﬁg %w%é)rg%gf?al@g. %ﬂ%hﬁn%!lyetugagoe of the term
“presptiitiveritibal dryirdehestgekneralg réRrs @i dxehplry ehboafieRs of the
. for instance on the seabed, at | east one control unit
claimed Invgnlay) angh as UEBHbseauent slesenntasare grEnecassarily gquirements
for eveRj émbadimeAt er‘ido?lg_ﬁd?sb&' & issd and said
C(;Nnverter unit (2) bei Egg%ogrré]gﬁstggﬁto%n?éet%te
nmonitoring and supplying device (11) via at |east one
cabl e connection (12), each control unit (3 to 10)
havi ng assigned thereto on site at |east one
production tree for crude oil or natural gas with
correspondi ng neans, such as gate val ves, chokes,
actuators, etc. characterized in



that a plurality of control units (3, 10) are
connected to a converter unit (2), each for
transmtting power and signals or data, which
converter unit (2) conprises at |east a data
separation nmeans (13) and a vol tage converter (14),
Wi th converted voltage of ehth voltage unit (3 to 10)
being transmttabl e together with data/signals
adssigned to the respective control unit (3 to 10),
mﬂereln the data/signals and converted voltage are
transmtted separately fromthe converter unit to each
L. cond poter andisignal &isiikgtion sehterd Dorawprsina meleelitpef chryprter imd control units (2,
3) datRkLs 'pﬂnﬁiaﬁy arragged T&eR Q¥bfEdult Qd"ﬁi:céé g&aﬁswﬂée&ﬁl rthebdéib'ed) Qt least one

Lo, clalml chara LZS?or %’ansmlttm ower %nﬂ signals

cort%%l unl% éé%elrﬁﬁ]co ectf%to at eastsaj';e (’:a?rméartgrurma NS a
andytald @pnvrr@r witi Qdbeinpoonkreied O pvardtegnonivpring afd2yppiying dfm_ﬁ/élrl) via at least
onmp&oxneamd (1ay, @acp&nm ermgi toM bﬁlaan@a&@ed&h@et@&@w fehsOdhe production

tre%t%r c%ru %1[ %r mgura §as V{ltﬁ COITES onchn3 me;l;]s sud% aT %1{6 valies, clswl%s acltuators ete.

Ion em accor to C
characterized in that pomer supply and data bus
chagaotarieeini on (15) are integrated into a cable. 4. The
power and signal distribution systemaccording to any

pzpﬁurglfty de t‘:ﬁtr@ Lk Il(ﬁgre G&ﬁéc% to accgrﬁgr%:ﬂn%r(i) Ze%cgl ﬂ)rrﬂraﬁslﬂl%ﬂngtpt\ger and
control units %} 0 10) are addressable, Jyvdmg

sigpalicfir FRE I ch YoV g TR UEHR) PEPehTdeatt iR cerrias “("1%‘)5 (13)§“
conffrer Joweith ameertsd griage diesch vplgd wiin(3 so ¥ éemacmenigiblegodetber with

datQ'ElgﬁaQ Qs@lgﬁ?:ﬁ tottﬁberesBéc%%thrﬁgmﬁ b ﬂﬁ ,wh%@ﬁ'ﬂé%tﬁ&gn%l@ %d'céhv&rfé@tzoltage
i on of

e T L B B Pl g g Bt or
datgsighalsi gnal di stribution systen1accord|ng to any one of
the preceding clains, characterized in that the data

2. bus Tﬁ%@%& Q al( &s%)buﬁ(ﬁ s?steﬁﬂ £(IJO‘1:{:|II‘QL{§ clgu:l-ﬁ) cpa@a{(:{eh&a‘ tnqﬁalt Yhe @ontrol

ower _an di stribytion s
umgzé Of alaﬁdnﬁlgedam E gqe Ther rﬁlgwrjg) C&P\ﬁﬁer é‘l“bfg r powey supﬁy and are
cormbréed aie b data e chnkenticn i fot wamdiistiance bet ween the units
(2 to 10) anpunts up to a few kil oneters, dependi ng on

3. the ﬂ@ﬁo@vert arn@E}g‘rm (§§1jiﬂa@onasgyéﬂn;cc&c@nget@ngimupé)rtz; chaz%&erized in that power

supply and data bus connection (15) are integrated into a cable.

4, The power and signal distribution system according to any one of the preceding claims,
characterized in that the control units (3 to 10) are addressable, particularly individually, via the data bus

connection (15).

5. The power and signal distribution system according to any one of the preceding claims,
characterized in that a voltage conversion of a few kV to a few 100 V with the voltage converter (14) takes

place.

6. The power and signal distribution system according to any one of the preceding claims,

characterized in that the data bus connection (13) is a field bus (16) particularly a Can bus.

7. The power and signal distribution system according to any one of the preceding claims,
characterized in that the distance between the units (2 to 10} amounts up to a few kilometers, depending on

the data transmission amount to each unit.



8. The power and signal distribution system according
to any one of the preceding clains, characterized in
that the units (2 to 10) are redundantly arranged in
at least two groups. 9. The power and signa
di stribution systen1accord|n to any one of the
precedi ng cl ai ms, characteri%ed in that the cable
connection (12) bet ween moni toring and supplylng
8. g:\élll‘ﬁe Sx«f ancﬁﬁglapglsml?u%gﬂ\éyes el:negcc rg}%ﬁ g)g ?Il)y nfl tlg:eo?/i'ectegl Irlﬁ claims,
chagpsieriredlin gt thomily tOdﬁ)earfU‘Pdupﬁeﬂymrw@dn prdpadt el erayps-
characterized in that a plurality of control units (3
9. to Y p@;ee as@agﬁphﬁqbduen Rt L@Ardly% tohar@ GO Y Gkt &Eceéﬂﬁ};l Blaims,
i.strib

chagae grézre%l fnntgat lths cglﬁ%/cogrﬁe&tlog 212? h%w?ﬂ) énc?mg:lnrrlggan sxglplﬁ;gg Xewce ??1) and each
corgyérer @i (B isiazesdiai able.hat t he converter unit (2) conprises
a router (18) for distributing the data/signals to the

10.f eSﬁﬁ&E&%ﬁ afr® RlaP |d|stHEUtlt3§ sfsBmt &col@hg to dd- ond N tﬂéoﬁ\‘é‘credl g1a1ms
Ut 1.0Nn S one

signal . distri ma cord
e B T B AE P [ Dad TR &Paig‘ﬂ%“"é%%%vm it 2
connection (12) conprises a plurality of power cable
11.conmec pévensnd dighal diswibisiog Rpstemc abdréing @GN M@ Cdnk Offi She( 2Oding claims,

chaJa%tenzIE‘% P W Eon‘%}g it @b m s Sl b4 18P By SMRLAR AC &a@a‘?s%ﬂgto the
to_any one of the preceding clalins, characterized

reSpRAE otnhel veif éﬂﬁﬂmcable connection (20) is a fiber cable
(21). 14. The power and signal distribution system
12.aCC ahdlipsigpr tafd a@ignal GRIEbHGIHN tsh;&rnpﬁoe@ﬁﬁﬁ rgany| &ie N, the preceding claims,

cha?znéﬁz%g ‘nﬁﬂalt &€ gab‘erJnQéhi’iBn aZ)f Jogﬁgses ll.'[l'igltm ‘3&% Qs%ge)coﬂm?ctlons (19) and

assi rout er . The power and signa
sigpg %af’gi“!?ﬂﬁtq‘?ﬁ'ﬁ(zg&st em accor d| ng t o any one of the

precedi ng clainms, characterized in that the converter
13.Uni trhd aaweems{gx&eslsablp@mefsteﬁeaﬁ&m@ eewiyChe (23)e prodeding claims,

chagaqgh}e 913]% the/ s gléngl%&?e C%H]Q&l()ly (2&)%49 fiber dcl e ( 2{I’he power and

si gna stribution systemaccordi ng to any one of the
preceding clai ms, characterized in that the converter
14.uni tTht( PYWeE @ndppg@aéglstalbtﬁ@v\éyst%pﬂc?r@pg &y Y2\ of the preceding claims,

characterized in that a fiber optic modem (22} is assigned to the router (18).

15. The power and signal distribution system according to any one of the preceding claims,

characterized in that the converter unit (2) comprises a power feeding device (23) for additional voltage

supply (24).

16. The power and signal distribution system according to any one of the preceding claims,

characterized in that the converter unit (2) comprises a power controller (25).

17. The power and signal distribution system according to any one of the preceding claims,
characterized in that an EMC module (26) is assigned to router (18), modem (22) and/or power controller
(25).

18. The power and signal distribution system according to any one of the preceding claims,

characterized in that the fiber cable (21) comprises a plurality of single fiber cables (27).



17. The power and signal distribution system according
to any one of the preceding clains, characterized in
that an EMC nodule (26) is assigned to router (18),
nodem (22) and/or power controller (25). 18. The
power and signal distribution systemaccording to any
one of the preceding clains,”characterized in that the
fiber cable (21) conprises a plurality of single fiber

19.C ablTEe Bc( Zez)aﬁd S}i‘; dl%'t%butlllb %ﬁ%&%corﬂggd tos5ngncﬁle of 1:?1 preceding claims,

i stributlon System accor
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corERiRaBitchdRingld Mer QBIERIdIeS oveer QBB k@nemmnect or (28) with

separate individual connectors for each single fiber
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one substitute single fiber cable is provided in the

cabl e connection (12).



