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WD 2006/ 105880 PCF-EP266-6/-602763—*159159* Devi ce

for supplying power t sensors and

transmtting a synchr @ H@meﬁ signal thereto

Dre6CLb O )y 065880 The I tes t 0 ECHlayP 20 6 /002763
accordance with the prech&f4cterizing clause of claim

1. Lowvoltage switchgear assenblies require neasuring

10 sensors mhlch nd

sensomsanametahn@peraymm@r@@bemtmabckwsu@nbneuhenQUD
that the neasurenent nethods generally used in

swi tchgear assenblies are based on converting the
out put variable 15 of tRessEA®&HION via magnetic
converters, into a neasurenent signal with no DC

| evel, mhlch IS then di |t|zed centrally and

f BRE hePYSFiaess eBe L fEaS ur deaRod wAreRTdePEe; with
tEIBe@ﬁé@h&ﬂa&ﬁétﬁbhﬁgdtl&ﬁble)/oﬁnclhhﬁ pri mary side,

for exanple shunts, or neasurenents 20 which are

based on shunts, are hardly used. The magnetic
cbowevveragahi siviacbgpredorissamblly ags e d eduoir are astad Ui ng
ﬁéﬁSBESathYQﬂtgﬂgaéurehr€$eph@§fta YSte® haye, Qlrrent

e secondar rinci pl e-based 25 nonlinearities
awatbhas ‘éhehﬁwschﬁeéénﬁéﬁes%m TR asfe MeafptRing @Rpsors

Thie rRsubpéerat npadreitdali,n vhencase ©isweet @hbal the
eval uati on of curr.ent and voIt e inth three‘hg]rl“‘:rsn
sYSEERES™PR ne g?PSFg §OIW?%)danto CHr Ty 9eer

oasSempleesse;ee&&mﬁﬂhent obneerténg, theoloagetanthriable
tgﬁpekﬂgur%éﬁgdygy f&%aexﬂggﬁgtiétaEBﬁberters, into a

measurement signal with no DC level, which is then

digitized centrally and further-processed. Measurement
methods which detect the measured variable directly on
the primary side, for example shunts, or measurements

which are based on shunts, are hardly used.

The magnetic converters which are predominantly used
for measuring current and voltage in three-phase
systems have, on the secondary side, principle-based
nonlinearities and phase shifts in comparison with the
input signal. This results, in particular in the case
of vectorial evaluation of current and voltage in the

three-phase systéms, in measurement errors.

In order to carry out a precise measurement of current,

voltage and temperature within, for example, starter

. modules (for starting motors), measurement modules have

been developed which measure directly on the power
side. The isolation from the measurement circuit takes
place only once the measurement data have Dbeen

digitized.
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modul es (for starting notors), neasurenent nodul es

have been devel oped which neasure directly on the

power side. The isolation fromthe neasurenent

| L C 5 place only once the ne %ﬁaﬁﬂ '
ﬁ%éeyg66%f5§§8§t zed. | LLLELELE L0ELE VI b ﬁ#ﬁd§763
VITE T IIII *300002* WO 2006/ 105880

PCT/ EP2006/ 002763 2 In order to be able to calcul ate

the poder bo hegeblrdtof gallcudateeths pomes or a ground-
tPé@f%p%@?§éﬂ§tﬁﬂsthéammﬂéglﬁﬂésér@&é@%ﬁyregampllng of

vari a is synchronous jn tine is required in
aFhet peagupRes¥Srippd Q%sW@%iﬁw%ﬁaFY?C%r%%ﬂV%nﬂPoﬁﬁme is

arél@@iiédosml |a611110f ﬂr&e@e@h@@e@achxfnea&yr ef@ntgenerally
nodul e for generation %1e ences in

s%ﬁ%Y?ﬂbl?? re%ul?u?¥5ﬁ1t%%c 2rAhcet of Q%ﬁﬁlcﬂﬁut%9Ch
cngassatremand hhéil eufioor céloatke geplease iamgl elififidrences in
: :
FFRCIH S0 A eEeeBucenr i LR CEacptise b2 e
sgp@ngE hcoysfal enary téleﬂéqm&rﬁélatleﬁe nlf’@mlraéwélrﬁ with

CLésHLts \Mot fbﬂ@saﬁgthée ong ot hew , chhereids arfn@ke in

i nconsi derabl e degree of conpl exi n terns of
ct PEUV P §2PR orﬁ@gth93P§tr?%ﬁf@mg%&EEVral@y gﬁ%ﬁﬁ%% ric

15trehgtenesE aho&bwsngnaisbekmmamddwfmrntasummnaurement

@99&@&&%&%‘ a}%&@éhksﬂ ?kﬁ% ofthte&% is a not

AVent1 on de a dev ce 0
nencbostdentbife oiﬁgs:@te i noﬁrd@pmpéeeséﬁweveln 20terms of

s¥pehy ppl-gation, Qied h%o”%%ﬁreﬂﬁftte r@d@bﬁt%@q&s Doduced
means of arrangenents whi ch are alread g BrOV|
reference clock signal between measurement

modules in isolated fashion.

The object of the invention is to provide a device of
the type mentioned at the outset in order to achieve
synchronization of the measurement module clocks by

means of arrangements which are already provided.

This object is achieved according to the invention by

the features of claim 1.

According to the invention, a quartz-controlled clock
generator 1is in this case provided, whose output
signals are fed to the switched mode power supply, with
the result that the clock frequency of the -switched
mode power supply output signals is the same for the
primary sides of the transformers, the frequency being

" within the working range of the transformers.

In the device according to the invention, it 1is
therefore possible to wuse the switched mode power
supply which is already provided for supplying power to

three measurement modules in isolated fashion in order
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This object is achieved according to the invention by
the features of claim1l. 25 According to the
invention, a quartz-controlled clock generator is in

;:ﬂbssﬁﬁ‘?%ﬁgﬁﬁbded whose output si gna'ﬁc@iﬁpi@@si@omﬁ

wtc node power supply, with the result that
the cl ock frequency of the sw tched 30 node power
supply output. signals is the sane for the primry
stdesadiiete svassirermzed iarheofr ddifenBpabEirREENH tTFPRULLE
theowpeking £aRIgRE Lheahtanshermers. In the device
according to the invention, it is 35 therefore
possible to use the swi t ched mode power supply which
| snabeeadyapceviwdeth faor sy tdgepypoweim figgutdies of the

neasur enent ul es in,isol f aghi

J008FTo5680 PLT ERBUORI T RS B (ot g oritrs can

sbacmcomieratsdont of inheamascreaeanemydyicall to| dekanggment ,
¢ RARR i ANYENEBRLe sﬁg%%ﬂ%rQﬁﬁcghﬁﬂEﬁoéﬁ fre%Pency of

vant ageous configuration of the_ 5 invention
sé@@nda’?ly“aﬁkﬂeiélgﬁst [ r BASPHRRBAs XS HBeRBAN&EREd the
t@lgﬁaQQC vhGage Lone &hif;&ﬂitoﬂf taBgeredhdaryl 1My GdE the
t he _edge_si nals of .t he ock e of . t?e .
DFFRBELOLTAS HEs 1 & TP tHangTOHARLRe PrimATY-
skgdal $owhi.ch are out put on the secondary sides of the
10 transforners are brought into the original,
primary- side form Furthernore, a further CIrCUIt
aFBERGERBALS) s Spriovi el EoTGHIEh ERANEEHENS difal RT @EHAed
beof ethianf ¥hiclRabeedsi gl d heahr eguensy ehdt heviedgefeeds

signhals, nultipli
g frequenc Edth%o A&e signals, multiplied, to the

measuring sensors.

Further advantageous configurations of the invention

and further improvements are described in the further

dependent claims.

The invention as well as further advantageous
configurations and improvements of the invention and
further advantages will be explained and described in
more .detail with reference to the drawing, which
schematically illustrates an exemplary embodiment .of

the invention and in which:

the single figure shows a schematic interconnection
of the device according to the

invention.

The device comprises a switched mode power supply 10,
whose output signals are fed to a number of
transformers 11, 12 and 13 which corresponds to the
number of phases where measurements take place. The
switched mode power supply 10 is designed using known

technology, preferably using flyback topology. On the
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measuring sensors. Further advantageous configurations
of the invention and further inprovenents are
described in the further 20 dependent clainms. The

i%e%b@?ﬁ%a%” as further advantageoUser,gp2006/002763
configurations and i nprovenents of the invention and

further advantages w |l be ex¥pl-ai ned and described in
25 nore detail with reference to the draw ng, which
sehemtiacyl Isjdd,| ushe avespan ERéapbar ¢ ferfhnli Feas pyrmers

the invenhizonsand ipMiGhg the dinies figure shows @ ana
schemati c i nterconnection , 30 of the device a or? ng

t &0t F&CH AR | BAC FRe evh Tet tonPF T 2BECRR 2onedl, 22,
nﬂﬂ&cﬂowﬂi?ﬁﬂ%ﬂiés 1Q:,I}e wheseidlibputvsl ginge s aare fedeto it
a_nunber ..o S:transfornmers.11, 1 nd 13 i_.ch .
08?’?‘328%9185 3% PRe BUrEr &P l%ﬁgseegb ere . ne\@gléaur%%ré%%%als
t aRe pldacel5,Theh; st chéd tbdeepomspusupyran®es sare used
desig : . ) _
f?égagﬁgt g)p%ol %g;%%g}yt o R B STPRISMNAS in any
PEPrEPdet8id02763 - 4 secondary side, the output

vol tage of the transformers 11, 12 and 13 is
rectifieq_via diqodes .14, 15 and 1 d.in each. cas .
(86 PSR LAFEDE iRt SRR Igr 20 e i EEE with
stabki | swbschbé rmeode f imoverl| tsageland 1@akesnidt Hts output

ayai e 0 t val . ' .
J42305020% FILUP Lnd IR IR siifes, SEAR 20, in
f srcpndapererisppihng Boroehsbireqtion 30 ustitd dhe presult
aphatMOfBe dehBidUt signals of the switched mode power

supply which are fed to the primary side of the

transformers 11, 12 and 13 are clocked.

Further circuit arrangements 17, 18, 19, in which the
edge signalé of the secondary-side output signals are
detected, are located between the secondary side of the
transformers 11 to 13 and the circuit arrangements 20
to 22, with the result that the clock signals are again
métched to those of the oscillator circuit arrangement
29. On the secondary side, the edge signal of the

primary clock is therefore recovered.

The signal information recovered in the circuit
arrangements 17("18 and 19 is fed, via signal lines 31,
32 and 33, on each measurement module for phase-locked
synchronization, to a PLL circuit arrangement 34, 35
and 36, as a result of which an output signal 37, 38

and 39 is produced whose frequency is a multiple of the

input frequency and can therefore act as a clock signal
of analog-to-digital converters of the measurement

modules.

The clock signals of the three measurement modules are

therefore coupled to one another in phase-locked
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10 An oscillator circuit arrangement 29 is associ ated
wth the switched node power supply 10, and its

output signals are fed to the switched node power

SY¥ale ' ccordance with the arrow g 5866 2002763
m#?hEpRéQ%g§SP? that the output signals o ?FE% ?

swi tched node power 15 supplty which are fed to.the .
primary side of the transforners 11, 12 and 13 are
cEaekedn Budt héersfiond make digams ol fag, the measured
Wt}saeaam@s 2408 esighdl1edfid hel secondaryrsisles otddion in

gna s are 20 detected, .are | ocated between the

on8BFGesMEESHE SFRE T PRRY 6 mers 11 to 13 and the

' CIrCUIt arrangements 20 to 22, with the result that

t Kk nals again t,0 of .t
EglIP%%ng3|r@ﬁn}a%§%aﬁ§%ﬂ%n &%%%% 19 kggggé%ﬁ% glrcult
shdeanpgkmentdge signal of the 25 prlnary clock is

therefore recovered. The signal information recovered

in the circuit arrangenents 17, 18 and 19 is fed, via

sThRaltrrRsderRers ol antl 330dok3eseR RedsuRsereplaced by

rfad@ke%ﬁe@r Ahkased Q@ﬁ%ﬂ:4 1%@% gsaxz@iﬁﬁhsﬁ@n@eﬂL as a

Clrcu an r.esu

wﬁ?@Hi%n o tﬁ&% gﬁ £ 35eq%%regn§h§g' odﬁ%ggngth is

whokeéefredqueltcyiss reatmrdliph eadtot !wssnmlﬁ forquerlgy one

aw gaa t@ggﬁé eﬁm@s:»t 28 apgl 0?50%&88' wRich (hag_ three
g to ta converters o nmeasur enent

nﬁ@gpéﬁathewem@@mgﬁ,gna«r@S«ﬁ tHERWHY ecs IEESLE endfR  €ach

n@éek@%léae viderakore: sasw! ed, t015)n@nan0;t_¢1emdn further—

phase- | oc VD, 2006/ 105880 PC [/ EP2006/ 002763

fB§HF8ﬁS§ d YhEPEF BFBeake Tt ho 8SEFRESFSP tohe

measur ed
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vari ables to be sanpled in clock-synchronous fashion
in all three neasurenent nodul es. 5 The abbreviation
PLL neans a phase-locked loop circuit arrangenent.

TQS bh8B51BEERHS 11. 12 and 13 can also Hepy @ﬂ@&@ﬂo@ﬁﬁ

serres circuit conprising two part- transforners
a 10 result of which the reduirted dielectric strength
is achieved. It is naturally also possible for only
one single transformefatedie Prgvisded  whi ch has three
secondary. w ndings, whose output signals are each
rectified via the diodes 14, 15 and 16 and further- 15
procesdedSHy Gehe" Ft hePPRI Y EF t PRFPAN JOmSIRAS Unf@Y sensors
Zﬁﬁa/lQE&&&lEGIh&P%O&®HBMEBﬁbu& A odPateininal athsrdto A in

evi r sup, pawer t surj ors
tP&ﬁ% Fﬁg épéi %ro 6“%\% %%ig%§$ %ﬁf§é hé@yﬁ%s a
pawticcbledr rigie apbwvcﬁumglevaswélmsley ol g Sagnals are
S%Eﬁgﬁlgtggﬂe tﬂ?vv‘éﬁes‘ﬁ%@s)(mrl‘mgos§eﬁ§59§t 3iz0nN@t $n &F Srmers

transmited to the measuring sensors via transforners
uEBYf dfoN sFRLPEACPUrDTRISCThaCRereritesdzer tHat that a

qqa&t:tz_zc@eh:c@blt&@goslcldslcaml@rh@nr CUIdlI&l’L’(:La:ngg@ﬂt‘aﬂ.@ement
uar contro C ener at or oVl ge (0]

o FHAE T BRAFEOLT % 6 A (A ST Ehbd Hods Sransd Whose
soppbyt(18}gnaish ahe rﬁsﬂlanhahethswctohEdfrquendgower
t%ubgfg o%he%{@ﬁetﬁgw%s%% %'}%é)t':’t PHE P&l StiSquency

or the primary si the transfornmers
(of, the, sydteded mede rx@q«@én@w%m@%n% ignrals is the
WEEKENG oLaRGe Orindahe tianrsf gt (ddandforded)s (11, 12,

13), the freqguency being within the working range of
the transformers (11, 12, 13).

2. The device as claimed in claim 1, characterized in
that at least two series-connected part-transformers

are provided.

3. The device as claimed in claim 1, characterized in
that a transformer is ©provided which has three

secondary windings.

4. The device as claimed in one of the preceding
claims, characterized in that the secondary sides of
the transformers can be fed by means of rectifiers (14,
15, 16) to a second circuit arrangement (20, 21, 22),
in which the rectified secondary-side signals can be or

are stabilized.

5. The device as claimed in one of the preceding
claims, characterized in that the secondary sides of
the at least one transformer are connected to in each
case one first circuit arrangement, with which the edge
signals of the clock frequency of the primary side are

recovered.



2. The device as clainmed in claiml, characterized in
that at |east two series-connected part-transforners

20 are provided. 3. The device as clained in claiml,
char ri LWh that a transformer is L Skegh avd

hgé ?ﬁpgéiaggggndary wi ndi ngs. 25 4. Thg&ggééce a§¢6&£b63
clainmed in one of the precedilhg clains, characterized

in that the secondary sides of the transforners can

be fed by nmeans of rectifiers (14, 15, 16) to a
sgcondrRir Cahd; && T aRgeprnt e20, 121,0:22) 0£30the Whi&deding
the rectified secondary-si e signals can _be or are, .
sEaBiMFzed CHRraHEdRRte 48 cI‘%arFed Fn GHETHET heFircult
paeeedyagenel ainas, 3harxg) ef s zpdovhdelatot hérisec artdargdge

si des of he at |.east _one. transformer.ar
SBhRaLEd Oty THE catt Cagbr ghgt; PRaghgENERc8'q17, 18, 19)
acenngeeerfied wianid wwhthht hteedge tlst ghaleguenciyheoél oelkese

f y g lqma i.de ' 260 WO
2008 05 be0 pErrEbat00 Bosrea oy EE HRESEES e as
clainmed in one of the preceding clains, characterized
in that a further circuit arrangenent (34, 35, 36) is
provided to which the edge 5 signals of the first
circuit arrangenents (17, 18, 19) can be fed and

whi ch feeds the frequency of these signals,

mul tiplied, to the measuring sensors.



