[1 7 MAR 2006 WO 03/026112 | Universal Power Supply System DESCRI HTVOMAR 2005
PCTI EPO2/ 10471 The present invention relates to a universal power supply
system for at |east one electric consunmer. The power supply system
conprises at |east one AC source and a cable con- nection connecting said
AC source to i@i"%ﬁﬂ ctric consuner. The AC source has_associ- ated
therewi th an dbnverter for converting the AC vol FEE%Ht™s a DC
voltage. The DC voltage generated inthis way is adapted to be transmtted
to the electric consuner via the cable connection. In the case of electric

consuners necessitating a hygberéallHoa@esaply Syskingh power, it turned out
that the use of such a universal power supply systementails difficulties
with respect to the generation and the stabilization of the voltage. In
addition, if the AC/DC converter DEBQGRPTION operate, 'a supply of the ‘
el ectric consuner is no |longer possible, since a redundancy with respect

to the converter is normally dispensed with for reasons of costs.
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by active ¢ systens, “but 'S W ent al- I'tronal “structural
conponent $ARIRGOMNBESA.s. |1t is therefore the object of the present invention
to,inprove a universal power supply sys- temof the type nentioned at the

vor tage, dER P T HebmRo BB e bR A0 PR HER Shi e mmnner
and at a oudhatdhealsk of uch 2 aivendat prwet supply systidi entaim dificdiizspitheaspectfoor e. g. heat
di ssi pat i @R RALAENRHE B2 staBfation of the voltage. In addition, if the AC/DC converter fails
| to operate, a supply of the electric consumer is no longer possible, since a -reduhdancy with .
respect o the converter is normaily dispensed with for reasons of costs.

Furthermore, when AC voltage is converted into DC voltage by means of such an AC/DC
converter, the generation of a substantial amount of heat within comparatively close limits
will have to be reckoned with due to losses of the converter. This heat must be dissipated
so as to prevent damage being caused o the converter or to other components of the

~ power supply system which are located adjacent said converter. The heat can be dissipated
e.g. by active cooling systems, but this will entail additional structural components and

s ) .~ cosls.

| it is therefore the object of the present invention to improve a universal power supply sys-

~_tem of the type mentioned at the start in such a way that it is possible fo provide a high and
 stable voltage, even in the case of high power requirements, in a reliable manner and ata

reasonable price, without any additional components for e.g. heat dissipation being neces-
sary.

In connection with the features of the generic clause of claim 1, this object is achieved in
that the AC/DC converter comprises a plurality of AC/DC converter components which, on




A connection with the features of the generic clause of claiml, 1 tﬂ 2006
object is achieved in that the AC/DC converter conprises a pl urall ﬁ%ﬁ
AC/ DC converter conponents which, on 1 7 MAR 2006 WD 03/026112

PCT/ EP02110471 2 the input side thereof, are connected in parallel wi th
the AC source and which, on the output side thereof, are connected
serially to tWe038&tric consuner. Due to this node offCEBMREUT on of the
AC/ DC converter conponents, each of these compo- nents only serves to
generate a certain percentage of the voltage on the consumer or out- put
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t he out put tage can be produced by

e.g. 20 cofiedhared, wnw@ﬁmﬁlymmﬁ@m&emﬁuaﬁr out put voltage of 300 V. It
is al so possible to prOV|de 30, 40 or 50 converter conponents, each of
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dgtl ng e.g. cooI ing air over the converter corrponents will suffice even in
e case of hig power. In conparison with _known converters, .the costs for
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electric consuner. Only if a plurality of converter conponents fails to

operate, I cdfhst pr&%(ﬁ@caﬁeﬁb%%mﬁangte% 6BhAGRn SaAngr BBk cOMponent s,

at least partia case tp I_H_/ of converter
conponent €r¢ %ﬁsy@mgdl%mgreggéto mqntql% The gq;qlpatlon heat per con er component is

here normally so low that separate cooling means can be dispensed with. If the converter
compon_enté are arranged comparatively close to one another, simple cooling means con-
-ducting e.g. cooling air over the converter components will suffice even in the case of high
power. In comparison with known converters, the costs for Cooling this AC/DC canverter
are, however, reduced substantially.

' \) If one of the converter components fails to operate, the output voltage will only be reduced

' by said n" part so that also the remaining n-1 converter components will stilt provide a suffi-
ciently high voitage for the electric consumer. Only if a plurality of converter components
fails to operate, it may prove to be necessary to replace said converter components, at ieast
partially. in any case, if one ora plurality of converter components fails to operate, it is stil

- guaranteed that the voltage supplied to the electric consumer will still be sufficiently high to
permit operation thereof {redundancy).

A simple and reliable AC source can be seen in an embodiment in which said AC source is
" a 380 V three-phase power source.




guaranteed that the voltage supplied to the electric consunmer wl | tejli‘m?bﬁ
sufficiently high to permt operation thereof (redundancy). A sinp 005
reliable AC source can be seen in an enbodinment in which said AC source is

a 380 V three-phase power source. 1 7 MAR 2006 WO 03/026112 PCT/ EP02/ 10471

3 A converter o onent of the type nmentioned at the begi nning can be

defined e.g. 94434 nearly controll ed converter conpdi¥@ME2®iich convert er
conponent s have, however, a conpar atfvel y low efficiency which is in nost
cases as low as 25 to 50% It follows that, in the case of high power
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of 50 Hz. The | osses can be reduced still fturther when the sw tched node
power supply is clocked independently of the mains frequency of e.g. 50
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rsions, it is possible that a current flows constantly into a storage
capacitor of the sw tched node nmains power supply or that a current is
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swi t ched ﬁﬁﬂ@PfWeﬁﬁ‘fbéﬁmﬂeﬁt@ppl y according to the present invention can,
for exanple, be inplenented as a flyback converter This flyback converter

can pr ef eK/gnoug reaﬁzaﬁ ln%% seu%h g%lo%kbaﬁ sv%chgai rngde power supply are known. The first
subdivision that can be carried out is a division into switched mode mains power supplies
clocked on the secondary side and those clocked on the primary side. In both said funda-
mental versions, itis possible that a current flows constantly into a storage capacitor of the
. switched mode mains power supply or that a current is only discharged at certain time in-
stances so that the converter in question is referred to as a feed forward converter or a fly-
back converter, In order to obtain a compact and reliable component, the switched mode
rj - mains power supply according to the present invention can, for exarhpie, be implemented
as a flyback converter. This fiyback converter can preferably be clocked on the primary side
50 as to obtain a galvanic separation between the input and output sides, and it canbe a
' single-phase or a push-putl converter. Single-phase converters are, in this context, advan-
tageous insofar as they normally require only one power switch as a clock switching means.
" This power switch can be implemented e.g. as a power MOSFET or as a BIMOSFET, [n
addition, also thyristors may be used as clocked switching means especially when high
power vaiues in the Kilowatt range are involved,

The above-mentioned switched mode mains power supplies have, especially in the case of
h_igher power values, a plurality of advantages, such as a lower dissipation power, a lower




so as to obtain a galvanic separation between the input and out pufy $iNﬂ£,ﬂMﬁ
and it can be a single-phase or a push-pull converter. Single-phase
converters are, in this context, advan- tageous insofar as they normally
require only one power switch as a clock switching neans. This power

switch can be inplenented e.g. as a power MOSFET or as a BI MOSFET. in

addi tion, al sWOLMMéliktors nay be used as cl ocked swi t chaTEgoe@ns especial |y
when high power values in the kil owa#t range are involved. The
above-nentioned swi tched node nmins power supplies have, especially in the
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flyback converters™ are used in a great variet application,
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whose equency etermmes the switching equency or clocking of the switched mode
" mains power supply. Depending-on the result of this comparison, the switching transistor is

then switched on or off, whereby a desired oufput valtage can be adjusted.

B - In accordance with an advantageous embodiment, the maximum output voltage of the

) switched mode mains power supply is chosen such that it does not exceed a limit value
below the breakdown voltage of a respective component of the switched mode mains power
supply, especially of the switching means, so that a safety distance from the breakdown

' voltage is kept.

As has already been mentioned hereinbefore, the flyback converter belongs to the convert-
ers that are clocked on the primary side, I.e. it is galvanically separated between the input
and the output.




then switched on or off, whereby a desired output voltage can be adjtgt $thR 2403
I n accordance with an advant ageous enbodi nent, the maxi num out put vol tage
of the sw tched node mai ns power supply is chosen such that it does not
exceed a limt value belowthe breakdown voltage of a respective conponent
of the switched node mains power supply, especially of the swtching
means, so thawoasieefiety di stance fromthe breakdown veltmgrodis kept. As
has al ready been nentioned herei nbeforse, the flyback converter belongs to -
the convert- ers that are clocked on the prinmary side, i.e. it is

gal vani cal separ at ed bet n the input and the output. 1 7 MAR 2QQ6 WO
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controll ed output voltages. The clock frequency of the swtching neans can
be in the kilohertz range and in particular in the hundred-kilohertz range
so as to péEhefiack fequsneyi ot the switding meensdap bk Indieg Ideherta eangswanddmpariicularreans  and,
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con- verter. For example, flyback converters are known, I ch "are cl ocked
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for the converter conponents,: converter ctonpon € arranged in
spaced rel ationship with one another. The spatial distance is, however, so
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' further. ‘

In the case of certain electric consumers, it may prove ta be advantageous when also a
signal connection Is provided in addition to a voltage supply. In order to avoid the necessity
of providing an additional cable connection to the electric consumer for this purpose, a
means for coupling data signals in/out can be cannected to the cable connectidn, said

_ means for coupling data signals infout being especially located between the filter means
) and the electric consumer. This means for coupling data signals infout can, on the one

' hand, be used for coupling respective data signals into the data connection for e.g. control-
ling the electric consumer or for supplying information thereto. In the opposite direction,
data received from the electric consumer can be coupled out from the cable connection
and used e.g. for monitoring the electric consumer by means of suitable units, such as
computers and the like. '

~ Inthis connection, it must betaken info account that data iransmission on the basis of the
output-side DC voltage can be effected with less interference and with a higher velocity
_ thanin cases in which the electric consumer is supplied with an AC voltage.




means for coupling data signals in/out bei ng especially | ocated bef VIERMAR! s
filter means ~and the electric consuner. This neans for coupling data

signals in/out can, on the one .hand, be used for coupling respective data
signals into the data connection for e.g. control- ling the electric
consuner or for supplying information thereto. In the opposite direction,
dat a recei ved¥®piéliZhe el ectri c consuner can be coupl &FTERMZIHMfIom t he cabl e
connection and used e.g. for nonitorfng the electric consuner by means of
suitable units, such as conputers and the like. In this connection, it
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failed. |feagtigihe dtier iybBcd conid@rerst ect ed, the other flyback converters can be
activated such that t’hey conpensate for the fail- ure of said one flyback

converter in that a slightly higher output voltage is e.g. delivered by
each of t ITe odritreifer Ednydisackntmbihe pultewisth mbdelation meewd ih this coanectinso control the
pulse wi dth nodul ati on nmeans in this connection. The controller can not

only by used for nonitoring purgoses alone, but it is also possible to use
it for estla®fendplleheannobehrRYHsed! T@W'@W@é@ﬁ%‘)ﬁ'ob%tbﬁfé’éﬁalﬁwsii@g}S’ect ive units
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sites. With the aid of this.communication connection, physical examination or maintenance
can be fimited to rare cases or to cases where the unit in question has to be replaced.

The cable connection may comprise af least one coaxial cable so that, even if high power is _
to be transmitted and if voltage and data are transmitted simultaneously, said cable con- x
nection can be established such that it has a small cross-section, wheréby costs will be |
saved, especially in the case of long distances. Since the voltage transmitted through the
) -coaxial cable is a DC voltage, only line losses will accur, whereas additional attenuation
3 losses, which are caused by a transmission of AC voltages, are avoided.

In connection with the converter components and especially the flyback converters used as
such components, attention should also be paid to the fact that each of each of said con-
verter components should be adapted to be controlied or regulated separately with respect
to its output voltage. The inputs of the converter components are arranged in parallel in
each converter component so that the voltage supply and, consequently, current and power
are fully éeparated. It follows that, irrespectively of the output voltage, also the total power
of the system can be adapted according to requirements. A completely free selection of the
‘power and of the output voltage is therefore possible. Due to the use of a plurality of con-
verter components, an extremely exact and precise control of the output voltage as well as




can be limited to rare cases or to cases where the unit in questl{aoh MRS 20
be replaced. The cabl e connection nmay conprise at |east one coaxial cable
so-that, even if high power is to be transmtted and it voltage and data
are transmtted simnultaneously, said cable con- nection can be established

such that it. wesymsgmal| cross-section, whereby costs pull he. saved,
especially in the case of |ong distances. Since the voltage transmtted

through the .coaxial cable is a DC voltage, only line |osses will occur,
whereas additional attenuation |osses, which are caused by ‘a transm ssion
of AC vol t &€ powgrareasdiienaty obtainegosinse sathoanveitensomprnenioanteitisteperdnponent s
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shoul d al so be paid to the fact that each of each of said con- verter
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each converter conponent contro ently of the other conponents
onlly its own range. If one of the converter conponents fails to operate,

t he power EMD'NEWOh?Witﬁéédh|w1wé§é®?hg@ﬂnﬁn@esﬁ§%{ﬂgmﬁﬁecﬁt§i \ﬁﬁl%%fﬁ@:%d?t Pﬁf
converter i vat n a suitable manner so tha e power
failure of gotﬂgég@ggﬁbgsrsﬁgeﬁo @Tgoéﬁga%\glﬁ}adlpﬁg{at foTIPPRAY'S; 1§- o Epignent §Rif Fome

conpensat eXPripTRoMpgIentsisd. avinisonated icitwits chimprisingsp edviition @ thaagye! fiypadki n whi ch each
of the stiddweRRERrelMents BUET 4T powe &[&B&Eﬁméﬁﬁ, a?snglnaﬁvcﬁt?%é’efe&/e%ﬂc{n' S

extrenely small, si n?e a conparatively | ow 1ncrea 'n age on the
out put si B3P FUETPIBISNPRPringimeaps Ropcalied (sof plamcand thelike.| al ready | ead to a

substantially higher increase in the total output voltage.
It should also be pointed out that, due to the DC voltage transmitted on the output side to
the electric consumer, thin line cross-sections are possible especially when a coaxial cable
is used as a cable connection; these thin line cross-sections permit a substantial reduction
of the cable connection costs. In particular when the distances to the electric consumer are
in the kilometer range and when the distances amount to 50 kilometers and more, a sub-
) stantial amount of costs will be saved, although the coaxial cable can simultaneously be
J used for transmitting data as well.

Expensive capacitors, such as electrolytic filter capacitors, are no longer necessary for
smoothing the DC voltage on the output side. In addition, power factor correction can take
place directly in the flyback converter; a suitable means for efiecting this correction can be
included in the fiyback converter or rather in the integrated circuit thereof. The high clock
frequency of the flyback converter simultaneously guarantees that the AC voltage on the
input side is sampled in full width, whereby a high efficiency is obtained.

In the following, an advantageous embodiment of the present invention will be explained
making reference fo the figures added as drawings, in which:




In connection with each converter conponent and especially in anﬂeMﬁRdMﬂﬁ
with-the flyback converter it is possible to dispense with additional
caonmponents, i.e. to inplenent said con- verter components e.g. as
integrated circuits conprising in addition to the actual flyback converter
ot her el enment as a power factor control neans, n? ol t age

det ection negﬁg?agﬁzovervoltage nnni%oring neans, a sga%@? @%y"soft start'
and the like. .1t should al so be pointed out that, due to the DC voltage
transmtted on the output side to the electric consuner, thin |line
cross-sections are possible especially when a coaxial cable 1is used as a

cabl e conngctjon; ,t hese Lh lLine cross- A rm ' tanti al
reducti on ﬁg‘ﬂ t he"Sh(Q,‘ﬁso‘il %Ch%@%tﬁééqr Sgﬂgﬁo sof gﬁ&ﬁ&ﬁdﬁ%ﬁ&ﬂ?%%@eﬁgw he di stances
to the electric coppysystemaard in the kiloneter range and when the distances
amount to 50 kiloneters and nore, a sub- stantial amount of costs wll be
saved, although the coaxial cable can sinmultaneously be .used for
transmittif§.2 datSHOWEa speeTatic e Aeprpm %ﬂbﬂﬁt?op'ﬂ}eﬁtﬁféﬁ%dé%o"@'@h rolytic
filter capacitor jockedente primagalidezad ased as ¥ corverter semminbitng t he DC vol t age on
the output side. In addition, power factor correction can take place
directly in the flyback converter; a suitable neans for effecting this

cor r ect i onFigdrshiws a scherhalid giecuit diagiaan of &rytrehekimeniny Betuaiverasl ppwarBPlyi n t he

i nt egr at edyeiGWetordiftfth BRfpreséMSnvBhtdR, 1HlsQAkersdl R&ﬁ&'@ﬁﬁpw btarh b&ngdrsadack
converter sinmnul taneouskﬁp%&?g antees_that the

.AC voltage on th I nput side
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r epr esent dtublemaraleds. enbodi ment of the universal power supply system and
Fig. 2 shows a schematic circuit diagram of an enbodi nent of a flyback

converter __cl d on the pri ide and ed as, a converter .conponent
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On the output side, the various converter components 6 are serially connected to one an-
other via respective output terminals 22 and they are connected to a coaxial cable 15 acting
as a cable connection 4. Via said cable connection 4, an electric consumer 2 has electric
power supplied thereta. Between the AC/DC converter § and the electric consumer 2, a
means for coupling data signals infout 13 is additionally connected to the cable connection
) | 4, Said means for coupling data signals infout 13 is used for feeding in. respective data sig-
| nals or for coupling out data signals that have been received from the electric consumer 2
or from units associated therewith. The transmission of the data signals is also effected via
 the cable connection 4 implemented as a coaxial cable 15.

In Fig. 1, only one electric consumer 2 is shown. Normelly, a plurality of electric consumers
“has supplied thereto electric power and also data via the cable connection 4 from the uni-

versal power supply system 1 according to the present invention. Such electric consumers

B are e.g. actuators located at sites which are far away andfor not easily accessible. The ac-
‘tuators control e.g. units of fluid lines, such as valves, shut-off devices, resfrictors, pumps

and the like, so that the flow of fluid into and along the fluid line is controlled and shut off in




a 380 V three-phase AC power source 3. The AC voltage is adapted t
transmitted to an AC/ DC converter 5 via a line 24. This AC/ DC conv rﬁéﬁ %ﬁﬂﬁ
is conposed of a plurality of AC/ DC converter conponents 6 which are
connected in parallel to the line 24 via respective input term nals 23.

The AC/ DC conweny/@siiconponents 6 are defined by a sw tghagnAnede power
supply T and, in particular, by a flyback converter 8 clocked on the

prinmary side and acting as a switched node power supply 7. On the output
side, the various converter conponents 6 are serially connected to one an-
ot her vi a eBepensy tases, suihmsteakagenting Zrcuroor hedike, lsed/sethal alse pereweted of o a

coaxi al | Cablfuid 51 86 hidibw 651 fo KR AGRGE bRtk an&fbéhtrﬁliébdl‘hﬁﬂmﬁ connect i on

4, an electric consuner has el ectric nﬁ@ her et 0. Between t he
AC/ DC conve¥paly @'@ﬂﬁ’et"ﬁ%‘ ‘E‘F%"d'ﬂthpﬁes%%% Fes@"’c“‘@ﬂ 'HT?%W%E ?rlgrc"?:oupl ing data
si gnal s i ndeted albBg ssid imEsle.bi itvrethé hotomndife Eeklcd ¢ telvea Gifek euch@fni@ct i on 4.

Sai d neans_f | a S r. f ng in.
respecti Venogﬁ%lg%é)rl}@l_\s %giegﬁoeror% 8\%%&}3 “Y Af\'ox% %ﬂ &aﬁen‘é gg"‘”‘i? squﬁ%ﬂ 4 have been
recei ved flematetchrirobwhichtaan be efasted méth the a:d@fm priveraghpowsr supplp systametl t herewi t h.

The transnac'g&-u@@mqif,eﬁrgg%nqmeﬁmﬂvgnfg@gﬂegtaa\yaﬁ poeffected via the cable
connection 4 inplenented as a coaxal cabl e 1% In Fig.- 1, only one electric

consunmer 2 is shown. Normally, a plurality of electric consuners has
suppl i ed tTherahale edntrdiof ihe rgspaetive sonetosd can indiis eonuedior teecaaizlilbet iadnect i on 4

from the Wl HELBRLe RSB ouRBIH i 56 8o nBERI Al Mk SE RS o'

i avention. I'C CONSUMers 8 at sites
m@)ch areIW@ﬁ1§way and/or not easily acce55|ble The ac- tuators control
e.g. units of fluid lines, such as valves, shut-off devices, restrictors,

unps he 0 at the flo qud nto an the fluid

Iol g i s cgwtﬁ} olf“f‘%‘ﬁ%ﬂﬁwsﬁgkp°8?ﬁ=5“§’w Vge@éi@“é‘é;f’ﬁ' %%6?% " 9 enmergency
cases, suchmeas?, brezidagel tobe rentbletcEndorrsgutatedtoy a cbmttohﬂ&rinladrhﬂohkmt al so

ar amet er ' units are
Iromnl toredsrg{n %%%ﬁn%;%f%rarﬁ%eé?ﬁhé#ﬂb&&%sﬁéﬁlﬂg Fé?ﬁﬁ‘otdgﬁllrﬂtﬁ eﬁgbc?ﬂgnes under
hi gh pr esdigkes 14 ssamgcted hibe variges unftgiyigicogarsiens fﬁﬂ'ﬁfe@%by Rieken dnpsei®ng sai-d

| i nes e. g.as to donird],regui@d drfdr kenitoPsaickuhité. ace of the sea. Since such a fluid
normal |y contains aggressive or environnental |y noxi ous corrponents, a power

supply and
The swztched mode power supplies 7 and ﬂyback converters 8, respectively, can be imple-

mented as integrated circuits. These integrated circuits directly comprise respective further
units, such as power factor control means 16, undervoltage detection means 17 or over-
_ vo!tagé monitoring means 18. In order to simplify matters, these additional units are shown
in Fig. 1 only in the case of one flyback converter 8; normally, they are, however, compo-
)  nent parts of all flyback converters. '

Fig. 2 shows a simplified embodiment fora fiyback converter 8 acting as & switched mode

' power supply 7. The fiyback converter 8 comprises a transmitter 19 consisting of a primary
winding connected to the input terminal 23 and of a secondary winding connected to the
output terminai 22. An effective magnetic coupling exists between these two windings. The

_ transmitter acts as a magnetic energy storage. When a switching means 9 in the form of a

power transistor 10 is closed, the current will increase in the primary winding and energy
will be stored in the transmitter. When the switching means 9 is opened, the stored energy

" on the side of the secondary winding will be supplied to a smoothing capacitor 21 via a di-
ode 20. The stored energy is fed in, in the form of an AC voltage, via the output terminal 22.




renote control which can be effected with the aid of the universal PG 2008
supply system 1l according to the present invention will be of great

advant age. The renote control of the respective actuators can in this
connection be carried out via the communication connection established
with the aid ans for coupling data signals é t he
units of the 3%?%@%22? power supply system 1, |nclud|ngéﬁ#$y@ %lred t he
el ectric con-.suner 2, are adapted to be controlled and/or regulated by a
controller 1I4. In addition, a relevant nonitoring of paraneters of the
vari ous gnifiﬁﬁremntwbaytmak tadneshers Have thair dtitgus tefmindld 2 sedaly ccﬁhnedzéézﬁm thtl)a4 iks I
connect e its via connections represented by broken I|ines,
SO as to %%m%$ﬁT&ﬁ%t€§fg g and/or nmonitor said units. The sw tched node
power supplies 7 and flyback converters 8, respectively, can be inple-

nented as F&H&Wa%@clﬁéﬁr@%ésﬁn&hﬂmné a4, @Qﬁ@ﬁoﬁﬁr@dn&@t&' 10Sa gu]é’eﬂﬁ@my conpri se
respective further units su Jgower act or _con %ereans

under vol t a8 %%P%E‘P?‘EM&P&%C’EW*W %@“W?B?rtea%d ﬂﬁ?‘i’l"f‘ mRgiaieaNs 18. In
order  to smegisitf prodadss @mpsise widthsmodal iy sigeen ahose Rioticcyele eatis BaontrolledinFi g. | only

in the cas ; ver, conpo-
nent part sgoglfdg%gﬁ?t{) %g%k%&égogé/%u% ‘éﬁ’é’ Oﬁﬁe &%"g%“h%e Fgmy ?Q"E*ftﬁ enbodi nent
for a fl ybiglkvalemeasurasiat @eaetpmtwgﬂwaﬁybac@meeﬁreﬁsqbﬁwdf resppsiey 7. The

fl ygack Codééﬁéc{@gxe%n@thﬁmfﬂei%ﬁéet |§?t§pr %‘&S\Fﬂé Ed?t!rolja&pﬁf@ﬂﬁ'ﬂfetﬂywﬁénvéndﬁr :jmar y

wi ndi ng connec u wi ndi ng
connect ed tf’g‘ E wfﬁjﬁ} ?fﬁ"ﬁi%f’ﬁ?%@a% g]?re ®A OHtP'?té(g] aﬂeafa%@'?g‘gﬁ %SUf)I ing exists
Qe) ween t heespatedviting Baiﬂorgsvoftigmhose feysency telermines thealbclafreyaentg bitoe ener gy

storage. t‘#@ﬁébk%o@@hérﬂ;{%ﬂduﬁ?ﬁ% %sdlt%f@nﬁ%oﬁné’éng&rpfhe c@ﬁﬁﬂeaﬁs{jﬁigs' stor 10 is

cl osed, current energy wll
be stored ﬁWﬂ%@“PFMW%Q@FWBd\m@HtVPFPéesﬁ\ﬂdﬂJétﬁii ﬁéhk'h‘é%’ns 9 i s opened, the
stored energy on the side of the secondary WI ndl ng will be supplied to a

snoot hing ca via a i d .ener is fed in, in
e t or me dror Bt g et Sofieer nER R pLp TR IR bOYssoRes (o6 "o
03/ 026112 i@ oPOideddPaacd afthe fiyback converters 8 accordmg to Fig. 1. These mtegrated

circuits also comprise the protection circuits, e.g. underveltage detection means, overcur-

tent monitoring means, soft starting means and the like, which are required for operating
the flyback converter. '




The respective flyback converters have their output term nals 221 JeMAR 2@55
connected to the cable connection 4, cf. Fig. 1. For activating or
clocking the switching neans 9, i.e. the power transistor 10, a pulse width
nodul ati on neans 11 is provided in the flyback converter 8. Said pul se

wi dt h nodul ati on neans 11 produces a pul se w dt h- nodul at ed si gnal whose
clock cycle ratio is controlled in accordance with the neasured actual

val ue OIBL%KIEIE‘?[SOM put voltage. For this purpose, the ac- tual val ue neasured
at the outp of the flyback converter is subtracted fromthe respective
desired value and this difference is supplied, via a control anplifier of
the flypack converter, to the pulse w dth nodul ati on neans, 11. Here, the
out put ~ Yol t ayEREersl REWEGHPRIY BYSieR far gt lspst pae eleqhig eanamer SOmPES®Ent oot h

vol tage whose fr egiieneNe Aetehhi.ngg the clock frequency of the flyback
converter. Depending on the result of this conparison, the switching neans
9 i$ switched ord wblegpbhnegtioh ¢dnaediogisrid A aeysest tovsaidi degtric onawparsthedable t hi s
way. For co ] fly vert.er her e e integrated ci.rcuits,
wht ch can baPaREil Sohfsipg XPaGS: SROIGRLE e AL phBETBCRBUIEL o1 <
8 accordi ng thaewitlyg. 1. These integrated circuits also conprise the
protection circuits, &.g. undervoltage detection neans, overcyr-_ rent

noni tori ng neans CeRYSrieh P irRaYFLngn A< yltags jate D Yoétﬁgeaﬁﬂgpgqﬁ?%ag‘a f or
operating  tymgl hasPRekoCHN@dted to AndMRAR0Gordsuher VARIROOHICeMiMEich, A
uni versal power supply systemfor at |east one electric consuner,

coffri si ng: cherectprgdin tbale AC source; and 5 a cabl e connection connecting
said AC source tq sgi i ; ] i i sing
at Loast one. coagiar DErRsid SRR Plurail G ASBICcon b AP b fla SR D .0
AC/ DC convemphéle inpnt sidenthiercofi ag céfhoctdtiageralleltwoitDGe Wl s@ges ardlawvidci)Gnvbd t age
bei ng adapt ed to.%e trafnsn‘itted &oeﬁltgﬂe el ectri.c consuner via the cable
connect i on, “UPB YYEIPeEetedre senpertad satly {4l NevPeCuSIVET t er conpri ses a
plurality of AC/ DC converter conponents which,

15 2 A universal power supply system according to claim 1, characterized in that the AC source

is a 380 V three-phase power source.

3. A universal power supply system according to claim 1 or 2, characterized in that the

AC/DC converter component is implemented as a switched mode power supply.

20
4, A universal power supply system according to one of the preceding claims, characterized in
that the switched mode power supply is clocked on the primary side of the switched mode power
supply.

25 5, A universal power supply system according to one of the preceding claims, characterized in

that the switched mode power supply is implemented as a flyback converter.
6. A universal power supply system according to one of the preceding claims, characterized in

that the flyback converter implemented as a clocked switching means comprises at least one

30  transistor, especially a power MOSFET or a power BIMOSFET.,

11




on the input side thereof, are connected in parallel with the AC source and
which, on the output side thereof, are connected serially to theg ¢ HARr2006
consuner. 15 2. A universal power supply system according to claiml,
characterized in that the AC source is a 380 V three-phase power source.

3. A universal power supply systemaccording to claim1 or 2, characterized
in that the AC DC converter conponent is inplenmented as a swtched node

power supply, 20 4. A universal power.. suppl stemaccor.ding tg one.of the
br ecedi g ol AR RY Ry SEErT Aok O PRgo Rl PERSPE RIS SONER T i y 1 o
cl ockedhaintht Reitghihd BicinsSis detidtedt By a Poist Gkl afBE & epRVBY parSdti| ypulse2fridth A

uni versal , power supply.system according to one of the preceding clains,
char act@?‘?‘-‘g%’@ninf‘?anse W%hﬂ*@aBWf%bmnwg?é%fﬁ%weéuppl y is inplenented as a
flyback converter. 6. A universal power supply system according to one of

the preceding clains, characterized in that the flyback converter

i mplSeneht ed Aauniversdl pewerdusnly systimaccominggo oonpfitheprsceding cdaims, characterd@d in

transi r ' FET or r Bl FET. 11 7 2006
7 A unbfiche SRREScRadeloine BRI IIRE boter AnBiEh b2 MEREIET il B

cl ai s, limihaulae belbwzihe braakddvintoltage of Wi doaipbitgit WE &eSsviikhad hiodapedetyupplypul se
nodul ati on, nea in .particular a pulse wwdth nodulation neans, which is
adapt e(fsﬁeﬁlageoﬁé’ﬁﬁ?’g REMESr equl ated. 5 8. A universal power supply system
according to one of the preceding clains, characterized in that the out put
vol tage of the sw tched node power supply can be adjusted to any val ue up
tol8 IS mi t Avdlivrssabpovest Sendy sirseakateondingdd orayd thyf precedimgstaian chahctertred in

i tch i all 3 i1 Chi : A
ot S TR R P S RE U Y e B0 ool

char actetpureadtages. t hat the flyback converter is adapted to supply a
plurality of galvanically separated, controlled output voltages. 10. A
uni versal power supply system according to one of the preceding clains,

char acti@r i z@tuiversallFovidd Slippl§sehiOekortiing WML 18 predBing Matifd) cRGadiBAREd S 1N
the kilohertz range and in particular in the
15  that the clock frequency of the switching means is in the kilohertz range and in particular in the

" hundred-kilohertz range.

11. A universal power supply system according to one of the preceding claims, characterized in
that the AC/DC converter components are arranged in spaced relationships with one another such

20 - that the AC/DC converter does not need cooling components.

12. Auniversal power supply system according to one of the preceding claims, characterized in

~ that a filter means is arranged between the AC/DC converter and the electric consumer.

25 13. A universal power supply system according to one of the preceding claims, characterized in
that a means for coupling data signals in/out to the cable connection, said means for coupling data

signals in/out being located between the filter means and the electric consumer.,
14. A universal power supply system according to one of the preceding claims, further

30 comprising a controller associated with at least one of a group of power supply system components

consisting of:

12




hundr ed- ki | ohertz range. 11. A universal power supply system accordin t%
one of the preceding clains, characterized in that the AC DC cypquﬁ%r'ZU 3
conponents are arranged in spaced rel ationshi ps with one another such 20
that the AC/DC converter does not need cooling conponents. 12. A universal
power supply system according to one of the preceding clains, characterized
in that a filter nmeans is arranged between the AC/ DC converter and the

el ectric consuner. .25 13. A universal power supply system according to one
of the preceding f98¢ 884 Eharacterized in that a means for coupling data

signals in/out tedlerellfesonpaction, said neans for coupling data
signals in/out being |ocated between the filter neans and the electric

consumer. 14. A imenns &ir cpunling dgiasigngls syetem according to one of the
preceding clains, further 30 conprising a controller associated with at

| east one of a group of power supply system conponents consisting of 12 11
7 MBR 236, tAenit&ss powasuphipeysisl Coriinpue bheot thamdcddivg cddmnschiractedasdmh i ng

dat a signals in/out.. 15. A universal. p r supply.system agcordjn 0 one
of ¢ ho BRccBTRE Hvecn e FOPETTS Bt o 4 RS AL o BELn ¢ he
r espectyMBeddf bt dc &ntlblig. pover supply system can be established by means of

the controller. 16. A universal power supply system according to one of the
precedi ng clains, characterized in 10 that the cable connection conprises

at | east. on ' lLver . ccqrdi ng
Fo one St 1 et b8y berend Wl Bhe BNERCUBR oy ShAREERERT
AC/IDC dhavvlerdable conrptionsminprisesant pitede taxiabcabtmt r ol | ed or regul at ed

separately with respect to its output voltage. 15 18. A universal power
supply system according to one of the preceding clainms, characterized in

that t heg, ACAiCRAYBEW& suSPRRSNccEAMRItb SESofthPEreBidingaldifE, chaaditded ieans.
19. A universal power supply system accordi n% to one of the (Pr ecedi ng
cl ai ns,that neseh dndividpd gALC convérter component is adapted to be controlled or regulated
separately with respect to its output voltage.
15
18. A universal power supply system according to one of the preceding claims, characterized in

that the AC/DC converter component comprises a power factor control means,

19. A universal power supply system according to one of the preceding claims, characterized in
20 that the AC/DC converter component comprises an undervoltage detection means and/or an

overvoltage monitoring means.

20. A system for supplying power to an electrical device, the system comprising:
an AC source;

25 ' a plurality of AC/DC converters, wherein an input side of each AC/DC converter is
connected to the AC source and wherein an output side of each AC/DC converter is
connected to an electrical conductor that couples to the electrical device,
wherein the plurality of AC/DC converters are operable to supply a high DC voltage to the

electrical device via the electrical conductor without a cooling mechanism that would otherwise be

30 needed when less than the plurality of AC/DC converters are implemented to supply the high DC

voltage to the electrical device.

13




.20 that the AC/DC converter conponent conprises an undervoltage dft'pq\qAR)rmuﬁ
means and/or an overvoltage nonitoring neans. 20. A systemfor supplying
power to an electrical device, the systemconprising: an AC source; 25 a
plurality of AC/ DC converters, wherein an input side of each AC/ DC

converter is connected to the AC source and wherein an output side of each
AC/ DC converter is connected to an electrical conductor that couples to

the electrical device, wherein the plurality of AC/DC converters are
operable to supply a high DC voltage to the electrical device via the

el ectriggal eﬂiaq?ﬁ&ﬁ lof Waln 0/ Furthe L QMG g MRGRAMLS IR Racc VOIS BlResvnsal be
30 needed when less than the plurality of AC converters are inplenented

t o supplopdudies, whesbinDlss datacoundiag Wdeviehis aperablertp send drsy focthe elegiricaldeparand o6
21. The_syst L. 20, fLur oo T P{a(ﬂ; iR ©ah
coupl ed e?%‘?et %&Q g%%é%e?%lcg%tﬁgal (‘;i g‘ﬁ%@% 5}%, gpv%ulé"rs‘%?%dtaﬁg atlglg 60*?2415 6{%}% djevi cee IS
opersabl dectrivabdavite didt the tlocttitsd caldectbr.i cal device and receive data fromthe
el ectrical device via the electrical conductor while power is supplied to
the 5 electrical device via the electrical conductor. 22. The system of

claim 20 furthReste@ngirdamnne) AurGentdmidsaly £obioBedr aupRAGD ath bhee ALCDT
converters, wherein the controller i's operable to regul ate one or nore

funct i cRBVETerse 3bpremcthpeontedisy srapsrableltg rogplatagae ey BOEHUBFIRE 8F KIBAWIKT e n
the controller is operable to detect failure of an AC/DC converter and
cause functioning AC/ DC converters to conpensate for the failed AC DC
corierter. 24. The system of claim 22 wherein the controller independently

control.g an.,out put p r 15.egch AC/.DC.converter, .25. The. sy of
o m 23 ndngissetin B ARmaz et e oI SHPBE Blaper PO A SCRR ¢
each otchgversr@id chiiRtfuft@iohink AOMDC REnAEEG ERELtE S tHeTailldyal/Dat @dvatct.hout
the need of the cooling nechanism 20

24,  The system of claim 22 wherein the controller independently controls an output power of

15  each AC/DC converter.

25.  The system of claim 22 wherein the AC/DC converters are in a spaced relationship with
each other such that heat from the AC/DC converters is dissipated without the need of the cooling

mechanism.

20

26.  The system of claim 22 wherein each AC/DC converter comprises a switching mechanism

that permits each AC/DC converter to be clocked independently of a frequency of the AC source.

27.  The system of claim 26 wherein each AC/DC converter comprises a pulse width modulator
25  coupled to the switching mechanism and wherein the controller controls the pulse width modulator

such that the switching mechanism is clocked according to a pulse width modulated signal.

28.  The system of claim 21 wherein the data sent to the electrical device via the elecirical

conductor controls the electrical device.
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26. The system of claim 22 wherein each AC/DC converter conprises &317 MAR 2006
swi tching nmechanism that permts each AC/DC converter to be cl ocked

i ndependently of a frequency of the AC source. 27. The system of claim 26
wherein each AC/DC converter conprises a pulse w dth nodul ator 25 coupled
to the sw tching nechani smand wherein the controller controls the pul se

w dt h nodul ator such that the switching nmechanismis clocked according to
a pul se, wi dt.h nodul ated.si.gnal . .28 e syst of .cl ai 1.wherein the data
sent t ™t he dredttrd C?ad‘@ c‘%{“?ﬂ“ﬁ ﬂf‘%g‘!‘]‘% Fg&épp&?g@ thgoeiu‘eﬁg}@fzdo‘}wbc(%fsr ‘t‘ﬂeé % he

el ect rigaditod @¢lctRiricaQete] 7 MAR 2006 29. The system of claim 21 wherein
the data received fromthe electrical devices is used to nonitor the

el ectrical device. 30. The systemof claim?21 further conprising a filter
coupl e et Bl i i i 10
15 50 31 THaC oy APE oy ey S R cplpild B IRE Lol Bl U T B

act at alevic@and thhelestyisaldnvicd. cl ai m 20 wherein the electrical conductor is a
coaxi al cable. 33. The systemof claim 32 wherein the electrical conductor
is under water. 34. The systemof claim33 wherein the electrical conductor
i s nor &1t harrheRestdeh bOdEIEI0 wikkreih ¢e@ldatricabdevide yimtaetilafonlr suppl yi ng power
froma sea surface to a subsea | ocation, the system conprising: an AC
source for disposal at the sea surface; a subsea electrical device; and a
pl ural ishy Ofry@G)ddm GRIMEY 108K IerdiR the Ul SRR IPdondctdrliea &RRIaPMbIACE, each having
an input side connected to the AC source and an out put side connected to
an 18l ectrical conductor extending subsea to the subsea electrical device.

33.  The system of claim 32 wherein the electrical conductor is under water.

34,  The system of claim 33 wherein the electrical conductor is more than one kilometer in

length.
15
35. A system for supplying power from a sea surface to a subsea location, the system
comprising:
an AC source for disposal at the sea surface;
a subsea electrical device; and
20 a plurality of AC/DC converters for disposal at the sea surface, each having an

input side connected to the AC source and an output side connected to an electrical

conductor extending subsea to the subsea electrical device.

36.  The system of claim 35 further comprising a data coupling device coupled to the electrical
25  conductor to send and receive data from the subsea electrical device via the electrical conductor

while power is being supplied to the subsea electrical device via the electrical conductor.
37.  The system of claim 35 wherein the AC/DC converters are in a spaced relationship with

each other such that heat from the AC/DC converters is dissipated without the need of a cooling

30  component.
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36. The systemof claim 35 further conprising a data coupling deyi je AF 2006
coupled to the electrical 25 conductor to send and recei ve dat allf om he
subsea el ectrical device via the electrical conductor while power is being
supplied to the subsea electrical device via the electrical conductor. 37.
The system of claim 35 wherein the AC/DC converters are in a spaced
relationship with . each other such that heat fromthe AC/ DC converters is
di ssi pated wjthout the need of a coolin 30, conpopent . 15 ~}47 MAR 2505
38. A st erht POITLREHEYPHE SOVER A6mR1 eriical VB R BAITHRTEEE he system
conprising: an ALATOsbuER; a plurality of AC/ DC converters wherein the

i nputs of the AC/DC converters are connected in parallel to the AC source

and wherei n out patRulitytoh AABCDRNEevRFheteln the épul ofdhnhotYIdd BBYIESI g t o
the renote %'oﬁ&etcfeh(iﬁl algﬁéi'tﬁ?xfe"Aé s@uﬁ@%@d"%ﬁémus iLhind ReybenghieRls e

conductor is at [east one oneter. of a system according to
any 5pr ecedi rgndcgil serially sahp kompowlecirifal deviee Geacoduftage to a subsea

locati on. 1th]é16ein the length of the conductor is at least one kilometer.

39.  The use of a system according to any preceding claim to supply power from a sea surface
to a subsea location. '
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