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The present invention relates to a universal power supply systemfor at

| east oneweloaoedliz  consumner. The power supply system conmpCreEPe2/ai471 east
one AC source and a cable con- nectiom connecting said AC source to said

el ectric consunmer. The AC source has associ- ated therewith an AC/ DC
converter for converting the AC voltage into a DC voltage. The DC voltage
generated in this way is ahvdpersdl Powee Supphs8ysteetl to the el ectric consuner
via the cable connection. In the case of electric consuners necessitating
a high voltage and a high power, it turned out that the use of such a

uni versal power supply system enDESCRIPTIONculties with respect to the
generation and the stabilization of the voltage. In addition, if the AC DC
converter fails to operate, a supply of the electric consuner is no | onger
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costs. It is therefore the object of the present invention to inprove a
uni versal power supply sys- temof the type nentioned at the start in such
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to operate, a supply of the electric consumer is no longer possible, since a redundancy with
respect to the converter is normally 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
s0 as to prevent damage being caused to 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
costs.

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 to provide a high and
stable voltage, even in the case of high power requirements, in a reliable manner and at a
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



that the AC/ DC converter conprises a plurality of AC/ DC converter
conponents which, on WO 03/026112 PCT/ EP02/ 10471 2 the input side thereof,
are connewpDad/opd1iparal l el with the AC source and which, omCrlPopuiput side
thereof, are connected serially to the electric consuner. Due to this node
of connection of the AC/DC converter conponents, each of these conpo- nents
only serves to generate a certain percentage of the voltage on the consuner
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each of these converter conponents provi d|n then a resaﬁé ﬁ}esgpercentage
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converter corrponents at least partially. In any case, |f one or a
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here normally so low that separate cooling means can be dispensed with. If the converter
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components 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 converter
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 still provide a suffi-
ciently high voltage 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 least
partially. In any case, if one or a plurality of converter components fails to operate, it is still
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.



permt operation thereof (redundancy). A sinple and reliable AC source can
be seen in an enbodi nent in which said AC source is a 380 V three-phase
power souwoe3/WMD3/ 026112 PCT/ EP02/ 10471 3 A converter eowmEpazni47of the
type nmentioned at the beginning can bes defined e.g. by a Ilinearly
controll ed converter conponent. Such converter conponents have, however, a
conparatively low efficiency which is in nost cases as low as 25 to 50% It
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mai ns power supply or that a current is only discharged at certain tine in-
stances so that the converter in question is referred to as a feed forward
convefTherlossesaah|be reguesd stiifushercwhen theqvdished onasis: pewersupplypactocked

or esontarRIERTNH s et QRES of B e coffy, CiodHEte S5BRY Y AEhEF fedirt2 | 07
Thi s flestiapkeferme ar thisr carmectioref er abl y be cl ocked on the primary side so as

to obtain a gal vanic separation between the input and output sides, and it
can be a

Various realizations of such a clocked switched mode 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, it is 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
mains power supply according to the present invention can, for example, be implemented
as a flyback converter. This flyback converter can preferably be clocked on the primary side
so as to obtain a galvanic separation between the input and output sides, 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 means.
This power switch can be implemented e.g. as a power MOSFET or as a BIMOSFET. In
addition, also thyristors may be used as clocked switching means especially when high
power values in the kilowatt range are involved.

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



si ngl e-phase or a push-pull converter. Single-phase converters are, in this
context, advan- tageous insofar as they normally require only one power
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e.g. as a power MOSFET or as a BIMOSFHT. In addition, also thyristors may
be used as cl ocked sw tching neans especially when high power values in
the kilowatt range are involved. The above-nenti oned sw tched nbde mains
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Here, the output voltage of the control amplifier can be compared with a sawtooth voltage

whose frequency determines the switching frequency 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 output voltage can be adjusted.

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 adj usted.
I n accordance with an advant ageous enbodi nent, the maxi num out put vol tage
of the swotosladizrode mai ns power supply is chosen such tIrat/EPD2/0@es not
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order to avoid the necessity of providing an additional cable connection
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that, if necessary, the DC voltage generated by the AC/DC converter can be smoothed still
further.

In the case of certain electric consumers, it may prove to 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 connected to the cable connection, said
means for coupling data signals in/out 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.

In this connection, it must betaken into account that data transmission on the basis of the
output-side DC voltage can be effected with less interference and with a higher velocity
than in cases in which the electric consumer is supplied with an AC voltage.



means for coupling data signals in/out can be connected to the cable
connection, said neans for coupling data signals in/out being especially
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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
el ectric consuner or for supplying information thereto. In the opposite
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conpenrpatentolieridan ddd tonttsl theobulsaivbitie AfbdulatioAdiedryinenit @onhéctiohat  a
slightly higher output voltage is e.g. delivered by each of the other

flyback converters. The controller can also control the pulse width
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can be limited to rare cases or to cases where the unit in question has to be replaced.

The cable connection may comprise at 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-
nection can be established such that it has a small cross-section, whereby 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 occur, whereas additional attenuation
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 controlled 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 separated. 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



The cabl e connection nmay conprise at | east one coaxial cable so that, even
i f high power is to be transmtted and if voltage and data are transmtted
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of long distances. Since the voltage transmtted through the coaxial cable
is a DC voltage, only line | osses will occur, whereas additional
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I mpl enent said c
w It should also be pomted 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
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. [n addition, power factor correction can take
place directly in the flyback converter; a suitable means for effecting this correction can be
included in the flyback 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 to the figures added as drawings, in which:



verter conponents e.g. as integrated circuits conprising in addition to the
actual flyback converter other elenents, such as a power factor control
nmeans, arwordezaiol t age detection neans, an overvol tage nmpoTtEPO2/NG7neans, a
so-called "soft start” and the like. It 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 coaxi al
cable is used as a cable connection; these thin |ine cross-sections permt

a substantial reduction of the cable connec n i ar when
the dfig dncesSheys A&CReBELG Tecpr%ﬁﬁ@?ﬂ?é‘ro ﬁneemﬁt’?f? PﬂfttﬁS vg? gaﬁ %R@g and when
t he di st ancessw(gjysté M. 58y kiloneters and nore, a sub- stantial anount of

costs will be save al t hough the coaxial cable can simultaneously be used
for transmtting data as well. Expensive capacitors, such as electrolytic

fil te? capaci %I%vﬁ a@&@e&ﬂ@hd ﬂmrdléﬁﬁﬁ'ﬁé"faérﬁ’eﬁ%dm@ﬁ?@f afpsadd@dnkriyol tage on

the ou ut Si tion, power factor correction can take place
directly in tteckadwmtie MR side andused 83 ICeNVRERTSOMAoNeNt.ect | ng this
correction can be included in the flyback converter or rather in the
integrated circuit thereof. The high clock frequency of the flyback
conveFigen showdld suhematicicirguit dizgtamn ©f ah@middumad ofdhe agigersal phwger sSupplt  si de

I d ful l th h eff
Fol | oRS1EN hAccaNan B BlNeS RO IER: TBF LPhe"sH BOBKE “TRRLRTSER Saniihess”
expl abrs%@vwlééigaaééh @cswago@rddﬂs TreAC & tagel Rtadeptell @begansrittedhd ah: WO
03/ 026112 PCT/ EPO2/ 104 8 Fig shows a schematic representation of an

enmbodAGRE cenverer @wa\ﬁelrrsea% Jcb\ﬁe/r\C/%(a ERNYertsr st I8 sPMpegediofa pirakty
gc he”ﬁb/Bchdn%'hér ﬂ@g@ﬁt&é WRILHEATRQDhABEEd 9 paralibMB K I8 DY Gl r‘é%pe@clv@c ked

n the primary s ed as a converter conmponent. Fig. 1 shows a
scherrmplud:tarmnalﬂﬂ?:dl agram of an enbodi rent of the universal power supply
system 1 according to the present invention. This universal power supply
system conprises a 380 V three-phase AC power source 3. The AC voltage is
adapt ghetAT/DE tormester tdraponentsi6 aré\ﬁéméd:bmaswitelne(ﬁmdda peowersapely .7 and, s

A DCmCSQ&’ 8&15? rby a gly%a l?n'gr?&eerger% cIoclPed 'etp}ﬁrr?gry side and acting as a switched
mode power supply 7.

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 thereto. Between the AC/DC converter 5 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. Normally, 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
are e.g. actuators located at sites which are far away and/or not easily accessible. The ac-
tuators control e.g. units of fluid lines, such as valves, shut-off devices, restrictors, pumps
and the like, so that the flow of fluid into and along the fluid line is controlled and shut off in



AC/ DC converter conponents 6 which are connected in parallel to the line 24
via respective input termnals 23. The AC/ DC converter conponents 6 are
defi ned byoasswdizhed node power supply 7 and, in particelcamEpoby4al fl|yback
converter 8 clocked on the primary 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- other via respective output termnals 22 and
they apRrgarvyeekes suehasieskdd®, linabbetuids ardheé fie, amsl so thabdleo parametersool 4.

svuSpf‘i"réﬁfﬁ&@{f%éﬁﬂﬁi‘é@%&%fﬁm%@%@%ﬁ%&é@@ﬁ%&%@%ﬁ@@r@@ e 18RS e
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e connectl on . Said neans for coupling data si ah] \%OUt 13
i s usddctedraldngeehicinese. ge'é'p@cthe\b@tta@tta the gurfacg %f the Sﬁ%rS'ee%gP? dat a

si gha t SRR v?ersQl r{@ units
assoc@?é%%’t%g?ééﬁs ?ﬁ&%‘ﬁ%‘%? kgﬁgﬂér{s@é’ﬂgﬁlﬁﬁ?cﬁhcﬁﬁﬁdﬁ Si gnéral"go IS aPsfg ef fected
vi a télﬁomaddmarotwhlnbccandne effeictgyl witfe titecald 2f the Wiversal payeasiserply syptenFilg. 1,
only one trjic cons a plurality of electric
consuﬁﬁ?%r ‘a:ttg ”%%Bfﬂseg n%/ﬁ%t}o&\glllég %ﬁ%&\%a}éand al so data via the cable
connection 4 fromthe uni- versal power supply system 1l according to the
present invention. Such electric g{atsumars ors l.oca d at

. d,. t uat
si t es THAIFEMOlE eortel ofthigyrespRAtyR asBatyrs SANYN g@%g@eﬁlgﬁ%ﬁ;lﬁgrr Loyt yig
contr %m‘?nLih|cé{i'?ohtc%nﬁéctfdnué§iatl)lisﬂéé with4e8 arSof\iaé WRBnsFodouplihg datd Qgﬁals

restrictors, punps and |1 ke, so that the flow of fluid into and al ong
the flinibet13.ne is cont roI I ed and shut off in WO 03/026112 PCT/ EP02/ 10471 9
energency cases, such as |eakage, line fractures or the |ike, and so that

al so paraneters of the fluid, of the fluid flow or of the respective units
are nmaflitheuaits ahhﬂemmarsﬁllpe«dzer Shyeply sustami & incleding. if gegired, the: &leetrie chines

i a ST 2oas 2qeten (8D o ORI ulbPaay PSR, 38 n g RCa 7, °70

f lui d relé@érﬁt&hémo@mgmpamrﬁggrsa@fsmeamuummsrammwheg oabi Elgs 1cthepumnent s,
a power su remte control which cap be effec eddb)y\f)rokenhe ai d of

t he ufiol@r |s cwmgtegdgg'ng,vgryg{sm@ via connections represente lines, soO

as to control, regulate and/or monitor said units.

The switched 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-
voltage 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 for a flyback converter 8 acting as a switched mode
power supply 7. The flyback 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 terminal 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. VWhen 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.



according to the present invention will be of great advantage. The renote
control of the respective actuators can in this connection be carried out
via the wormsiadleati on connection established with the ai @CofEPVe4neans for
coupling data signals in/out 13. Allidhe units of the universal power
supply system 1, including, if desired, the electric con- sunmer 2, are
adapted to be controlled and/or regulated by a controller 14. In addition,
a refrgy a8y e@wuﬂ)wacn@onf/ermsme ¢hiedr aftptittermiaais@ssarially soorectédtater i ed
out. In Fig con- troller 14 is connected to the various units via
conne@@b@ﬁ?%%‘ﬁ'ﬁ’@ﬁﬁf@dﬂ by broken lines, so as to control, regul ate and/ or
nonitor said units. The swi tched node power supplies 7 and fl yback

converters 8, respectively, can be inple- nmented as integrated circuyjts.
Thes eFDlha@ig’ﬁtilﬂ@Gr elpeigog the switahing peapsPriies dneg BQW@‘C?{F?Q/%S'[P& St?ei’“'s% m'fmg such
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vol ta noni or| ng er to sinplif ters, these additional
uni t srrmaessihcpmducas e‘Fplgjse ]NldthrnyOCiluiatedélg@abwh%e @lﬁék £y satio lé@ﬁv'fé@lieé#l%
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fg aodimncand fin MRReSh st Reie BF Ble Apidisend ot iiru i laELe o
tSW t Cﬂ%?;/élﬁdél?gem attSthBQiu&pLﬁ of iﬁeeflyfobszlbamkvertmmut&n'ac&md ; thes E}mpactlve
ransmtter consi st | rimar ed.to the in
t er mi AGIremvalyRyapd this Q@@g?ﬂﬁ?r‘? S&"H@ é‘a@o gﬁ‘pf € ‘ﬁi tcopg§ nal
22. A, flfRAdd WRItHTRRIEn SRk ™0 HR¥é, 3hée oQ&iLMV@@ltagd‘tﬁil&e t:mtrcwamblmems The

transmtter acts as a rragnet|c enerfg stora When a switc g nmeans in
the foempsrecwitthawewtaatheltageswhass |r%qL@n@§@aterm+r@sc,¢nf3 CEaeK quvﬁ el tease in

the pW%kyco%&qu@)e%@ﬂdlﬁg?h%ﬁ ré‘!dlt'of s%&ﬁ’u?’éﬁsérﬂ tﬁé‘@wﬁéiﬁr’(ﬁfﬂéah@fg is\Wen the

swi t chf ng nmeans tored ene
secongwityhed miongffandlthe)deammutmt votiage aﬁdwste@gw tépueytor 21 via a di-
ode 20. The stored energy is fed in, in the formof an AC voltage, via the
out put termnal 22. WO 03/026112 PCT/ EP02/ 10471 10 The respective flyback
COﬂVGFbEb@nthﬂm@ thbeiybaautcmwbrtbertmemadre ir@grated cifdujts cminicle cee thetassotietedcabl e
connet\%/tlth%r; |rflc’luded in ea%h o%’the flyback converters 8 according to Fig. 1. These integrated

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

rent monitoring means, soft starting means and the like, which are required for operating

the flyback converter.



For activating or clocking the switching nmeans 9, i.e. the power transistor
10, a pulse width nodulation neans 11 is provided in the flyback converter
8. Sai d pwbgg/owdidt h nodul ati on neans 11 produces a pul sePairdPhz/n@dul at ed
si gnal whose clock cycle ratio is controlled in accordance with the
measured actual value of the output voltage. For this purpose, the ac- tual
val ue neasured at the output of the flyback converter is subtracted from
the respective desired vanigersallPohies SuipplySystemi s supplied, via a
control amplifier of the flyback converter, to the pulse w dth nodul ation
means 11. Here, the output voltage of the control anplifier is conpared
with a sawtooth vol tage whose freq@emrcymdst erm nes the cl ock frequency of
the flyback converter. Depending on the result of this conparison, the
swtching neans 9 is switched on or off and the desired output voltage is
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syst em ( 2aptgd tpe Itﬁg&'téqi%zh%glerc% CHRYTRE ﬁf)\(vf’] %hec@rsﬁ% F@ri"??é:{'%'? l(l‘ﬁgagt one
AC sour cehhractévizbhincthake connection (4) connecting said AC source (3) to
said electric consuner the AC source (A?& havi ng associ ated therewith

2),
an AC/ DCthechG{ie F@[ﬂVQf’E%r((ﬁ oreRiResa PIHERIIHE ALDioPRrpEeT RRIBPANERES (B t age,
said DC \m'iéhaaﬁ trPeefngat si@g%r‘é?f b el Ie ngl Rn e AL Qtiéd () gffasurTer
a 4)y, ¢ i ze he A

(2) via the tabl'e connection aracte In that t

conver t ewh{ch) ondmpoutpatside thereal, atg caines@d@riginieiheslecdieponsmer (25)

whi ch, on the input side thereof, are connected in parallel with the AC
source (3) and which, on the output side thereof, are connected serially
to t he. elpagiivérsalqouensapply Bystem according to claim 1,

characterized in that
the AC source (3) 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 (6) is implemented as a switched mode power supply

(7).

4. A universal power supply system according to one of the preceding claims,
characterized in that
the switched mode power supply (7) is clocked especially on the primary side.

5. A universal power supply system according to one of the preceding claims,
characterized in that
the switched mode power supply (7) is implemented as a flyback converter (8).

6. A universal power supply system according to one of the preceding claims,
characterized in that
the flyback converter (8) implemented as a clocked switching means (9) comprises at



2. A universal power supply system according to claim1, characterized in
that the AC source (3) is a 380 V three-phase power source. 3. A universal
power supwbDyw3syEizem according to claim1 or 2, characteripeg®rPonidshat t he
AC/ DC converter conmponent (6) is inplepented as a swtched node power
supply (7). 4. A universal power supply system according to one of the
preceding clainms, characterized in that the switched node power supply (7)
i s cl ockpisespetibnsistor,aspebiallypa ipowmey MOSIEET oba pawen BIMOSHE power suppl y
system according to one of the preceding clains, characterized in that the
swi t ched node power supply (7) is inplenmented as a flyback converter (8).

6. A gni )AQIrﬁ@érsé]%Wer%upﬂMé%%éﬁt &8opgiAG tslong of thegreceding bmirps ecedi ng
claims, characterized at the flyback converter (8) inplenented as a

cl ocked Sharagterigediathat (9) conprises at WO 03/ 026112 PCT/ EP02/ 10471 12
| east Onf‘o E@%‘gﬁi&%@ fc%??ﬁls@'de\ﬁtr@l gfé"@hltd\'%c tlﬁl;aﬁé @ |Q@Wat&! MBfelse 7. A

uni ver sa Fsuppl y tem according to one of tHe preceding clains,
char act emagiedation n¢ars (ﬂdb in pempuhapawl&ﬁw@tmmdplﬂh@@ mesnss Whichisadapietichi ng

means (9 t pul se nodul ati on neans (11), in particular a
pul se w théﬁﬁﬁtté\é?.ﬁ Q%Ig?ed which is adapted to be controlled or
regul ated. 8. A universal power supply system according to one of the
precedi ng cl ai ns characterized in that the Y | f the switched
oo Bovdr TRy By susEE atdednd oo biS of HidieotBng B-InEL i {°val'le
bel ow t hehhffkdgemin/enatage of a conponent of the sw tched node

the output voltage of the switched mode power supply (7) can be adjusted to any value

up to a limit value below the breakdown voltage of a component of the switched mode

power supply (7), especially of the switching means (9).

9. A universal power supply system according to one of the preceding claims,
characterized in that
the flyback converter (8) is adapted to supply a plurality of galvanically separated, con-
trolled output voltages.

10. A universal power supply system according to one of the preceding claims,
characterized in that
the clock frequency of the switching means (9) 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 (6) are arranged in spaced relationship with one an-
other.

12. A universal power supply system according to one of the preceding claims,
characterized in that
a filter means (12) is arranged between the AC/DC converter (5) and the electric con-
sumer (2).



power supply (7), especially of the switching nmeans (9). 9. A universal
power supply system according to one of the preceding clains,

char act erwpad/oz¢112 hat the flyback converter (8) is adapte@CrErsuppliy a
plurality of galvanically separated, t®n- trolled output voltages. 10. A
uni versal power supply system according to one of the preceding clains,
characterized in that the clock frequency of the switching neans (9) is in
t he ki1bohanrﬁn2er'salrmﬁvar$dpbly sysichi acdarding ito ohbef thenpheeedikg kctafras,t z range. 11.

A uni vers system according to one of the preceding clains,
char act ef ?é%(%?ﬂz?‘iﬁ{)ﬁﬁ\ﬁe AC/ DC converter conponents (6) are arranged in

spaced r gl AbhRoRcudingti=Ra sigAlts iflDe(13) confeditiove tise talpiowennesdtiopl (4), sy st em
according to one of the preceding clains, characterized,in tha %ﬁg filter

means ( 1§?Id| @e@msmgéwlm%@ﬁwa@ inerbeeing g9ReEIaNY 'P'Sﬁtegr?&t\‘t’??é’ HeFi ¢
con- a(r%)mzmcp@(eoqu&ﬁgcg&qnlfgﬂg 10471 13 13. A universal power

suppl y sys% em’according to one the 'preceding clains, characterized in
that a means for coupling data signals in/out (13) is connected to the
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has/ have pigg asizadigshls M6 Bhhas/kan agdbtigted thédewith a controller (14).

15. A universal power supply system according to one of the preceding claims,
characterized in that
a communication connection between the respective units (3, 5, 6, 7, 8, 9, 10, 11, 12,
13, 2) of the power supply system (1) can be established by means of the controller
(14).

16. A universal power supply system according to one of the preceding claims,
characterized in that
the cable connection (4) comprises at least one coaxial cable (15).

17. A universal power supply system according to one of the preceding claims,
characterized in that
each individual AC/DC converter component (6) is adapted to be controlled or regulated
separately with respect to its output voltage.

18. A universal power supply system according to one of the preceding claims,
characterized in that
the AC/DC converter component (6) comprises a power factor control means (16).

19. A universal power supply system according to one of the preceding claims,
characterized in that
the AC/DC converter component (6) comprises an undervoltage detection means



15. A universal power supply system according to one of the preceding
clainms, characterized in that a communicati on connecti on between the
respecti wowaie@1 3, 5, 6, 7, 8, 9, 10, 11, 12, 13, 2) ofecrhPopomer supply
system (1) can be established by neanss4of the controller (14). 16. A

uni versal power supply system according to one of the preceding clains,
characterized in that the cable connection (4) conprises at |east one

coaxi al @ablos ahyervoltdge Amamitorieg swanpower supply system according to one of
the preceding clains, characterized in that each individual AC DC
converter conponent (6) is adapted to be controlled or regul ated
separately with respect to its output voltage. 18. A universal power supply
system according to one of the preceding clains, characterized in that the
AC/ DC converter conponent (6) conprises a power factor control neans (16).
19. A universal power supply system according to one of the preceding
clainms, characterized in that the AC/ DC converter conponent (6) conprises
an undervol tage detection nmeans WD 03/ 026112 PCT/ EP02/ 10471 14 and/or an
overvol tage nonitoring neans.



