WD 2006/ 105880 PCT/ EP2006/ 002763 Device for supplying power to neasuring
sensors and transmtting a synchronous clock signal thereto Description 5
The invention relates to a device in accordance with the precharacterizing
clause of claim1l. Low voltage swi tchgear assenblies require neasuring 10
sensors whi chWRed806£10RE8P0l t age and the current mPFW?FPgﬁésiﬂpﬁaﬁ@ear
assenbly. These neasuring sensors are at operating potential, wth the
result that the mneasurenent nethods generally used in swtchgear

assenblies are hRSAGONESOMESIPhd Nowet P ed &8Pl €y 18eRbotBeasgnsors,

via magnetic converters,, into a neasurenent sjgnal Wi h_no DC %evel, whi ch
is then digitized5EEHiEkﬂﬁ%EiuﬁLEXHiﬁﬁﬁﬂiﬂinﬁéé&g&*gi%%%LLgﬂiﬁf—Qnethods

whi ch detect the neasured variable directly on the primary side, for
exanpl e shunts, or neasurenents 2013£%5¥E rqogased on shunts, are hardly
used. The magnetic converters mhich-a%e—ﬁ#%ébﬁ+nantly used for measuring
current arll voltage in three-phase systens have, on the secondary side,

pri nCi pl e- basqgl 25 MR NSAT [ khegeand: ghaseashi &4 S 1 LompAL oD Yildy the
input signal. This results, in particular in the case of vectorial

eval uati on of ther pEechaggcrenigdad v liense afr edgiisle systens, in
measurenent errors. 30 In order to carry out a precise neasurenent of
current, voltage and tenperature within, for_ exanple, starter nodules (for
starting not oRS) VRA&&GFenSI GRltARAS HAgRemblies require measuring

10 sengors which measure the wvoltage and ‘the current

within the switchgear assembly. These measuring sensors
are at operating potential, with the result that the
measurement methods generally wused 1n switchgear
assemblies are based on converting the output variable
15 of the sensors, via magnetic converters, inte a
measurement signal with no DC level, which 4is then
digitized centrally and further-processed. Measurement
methods which detect the measured variable directly on
the primary side, for example shunts, or measurements

20 which are based on shunts, are hardly used.

The magnetic converters whiéh are predominantly used
for measuring current and voltage in three-phase
systems have, on the secondary side, principle-based
25 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 systems, in measurement errors.

30 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

35 place only once the measurement data have been
digitized.



been devel oped which neasure directly on the power side. The isolation from
the nmeasurenent circuit takes 35 place only once the neasurenent data have
been digitized. WO 2006/ 105880 PCT/ EP2006/ 002763 2 1In order to be able to
cal cul ate the power or a ground- fault current in the three-phase systens,
sanpling of ¥WRe 28045 H08880ari abl es which i s synchr oREFY EPR 006 02363
required in all three phases. If, as is_ggnerally 5 conventional, a quartz
oscillator is used on each neasurenent nodul e for clock generation,

differences inn heesam ifg dhi@ fesuhichigmtpret phgeanee af gRinqiuartz
crystals and their uncorrel ated phase angle wwth respect to one another.

Since, in thefgddé gTugieRt nino Yhfv VBFeagRNERFt HFEEMSassERBPLeRY &f
dielectric sthenatdaffre e kdbiésr etitiched sf yridierdmassir eAeRimeCiifCUI t'S
with respect to one another ﬁhe g IS a_not inqggsiderable degr ee .af
conpl exi ty i nTFEMHES lBiréa'tré FHCorBe?®E%: distri Btit e ¥ c &Ry Y
produced 1% reberventdotladGk @i gralariet weew itlllsgemedsur emsed  omwddaedh i n

sol ated fashion i obl selaofe 1hS 1 0YE0LT Q0,L3,LORT OWLdg dclgnica of  Lhe
type nentioned at the oqtseq[ I'n order 19 achreve® 28" synchréni zation of the
measur enent mbdgl esghpéksgbytimearevflar faegenthes whlehanre abf eddye

provi ded. Thi &u%@t%ckﬂg/%t%cﬂ eMedl AcCPr dingolPeilEehN¥RALECABY e W& N
features of cllaim1. 2 , . .
respect to one another. Since, in the case of use in

10 low-voltage switchgear assemblies, a' dielectric
strength of a few kV is required for the measurement
circuits with respect to one another, there is a not
inconsiderable degree of complexity in terms of
circuitry in order to distribute a centrally produced

15 reference <clock signal between three 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
20 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.
25
According to the invention, a quartz-controlled clock
generator 1s 1in this case provided, whose output
signals are fed to the switched mode power supply, with
the result that the clock fregquency of the switched
30 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, 1t is
35 therefore possible to use the switched mode power
supply which is already provided for supplying power to

three measurement modules in isoclated fashion in order



According to the invention, a quartz-controlled clock generator is in this
case provi ded, whose output signals are fed to the switched node power
supply, with the result that the clock frequency of the switched 30 node
power supply output signals is the sanme for the primary sides of the

t ransf or mers, WOh80DF£30EB8P being w thin the worki nBCTABE800F /008763
transforners. In the device according to fhe invention, it is 35 therefore
possi ble to use the switched node power “supply which is already provided

for supplying qg&g% d (I N f in
order WO 2006?%05 CE81‘(#%'(%/ gﬁ% EStEOU%}E [ g{végs?}lne%eﬁgcm g%tl g% of the
measur ement nBdQFES ¥iackbevisameh@rgamgcnaidngenent. | n accordance with an

advant ageous configuration of the 5 invention, the secondary sides of the
transforners can be connected _ to in each case one circuit arran%enent

with which théNed§ECSPGRAEs YHith 1R AV FIIRAIEH c§OBT 1IVRREBPINAEY t8Edes are
recover ed.s Thiaveaaasnt hathd h@ccsm@alﬂjszmhegh oFf et pranofotmerseeandary

si des of the %% tran%?ﬁ%qﬁ anre qg into the g£| |naI rlnar + si de
form Furt her tor £ FUrThe cﬁﬂuﬁ? rraRgeETt 75 pro i"¢h the
edge signals wanhbmlﬁadl atnige weidgk feigrwslgl5of hehkr edumicyfnéqmdaecgdg:é
signals, multi H%hgldg§a§£¥é ?e%%@%?%ﬁ EHﬂfge&eﬁﬂﬁaﬂhgﬁ?o%ﬁb .
escribed in

conflguratlons of enfron and furtheér T nprovements are
the further 51gnals whlch are output on the secondary sides of the

10 transformers are brought into the original, primary-

gide form.

Furthermore, a further circuit arrangement is provided
to which the edge signals can be fed and which feeds
15 the frequency of the edge signals, multiplied, to the

measuring sensors.

Further advantageous configurations of the invention
and further improvements are described in the further

20 dependent claims.

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

the invention and in which:

the single figure shows a schematic interconnection
30 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
35 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



20 dependent clains. The invention as well as further advantageous
configurations and i nprovenents of the invention and further advantages

wi |l be explained and described in 25 nore detail with reference to the
drawi ng, which schematically illustrates an exenplary enbodi nent of the

i nventi on andWion2@Gi6dA058189 singl e figure shows a scRERAEPE 006/ @0CTHIect i on
30 of the device according to the inventjon. The device conprises a
swi t ched node power supply 10, whose output signals are fed to a nunber of

35 transforner 0y 13 L C e to.gh u f es
wher e neasureﬁ%ﬁ#édﬁééé%%ﬁgée.ﬂ@%eggggﬁﬁcﬁggnggle‘%%mg?gsgggﬁf%fgﬂgg%
desi gned usi ndlknden ancedinciogiechprieied ably dsPagsft Lybatk B8BFollég@NAON t he

WO 2006/ 105880 ,PGHEP20064 082463 o 4 s€€0NEAN Y rSiadfenidi® O3 pUb1VOltage of
the transformers 11, 12 and 13 is rectified via diodes 14, 15 and 16 and

in each case F8acho atabitizesarthmgamaiitiged oyolbage \aneh wakes | itfes t he
rectifi Fd vol hage land eMBKES ard &;apaﬁl aly e e abe@:ﬁa@ﬁt M@ét&@&ngeiau&ef n Lhe
termnals 23, .24, 25, 26;_ 27,.28; these output volta are use of the
power supply ?B’séﬁgofga(ﬁag'i?ﬁuSFEat3%Q%$eﬂ]tp%%r%ggg?%??)érf09ﬁ$d
oscillator cifou tthar ranwgementpri?ldy i tso asensoas ednott hlltbherawetiched amde

power supply %grea%gtggﬁ)output signals are fed to the switched node power
supply 10 in ’

10 An oscillator circuit arrangement 292 is associated with
the switched mode power supply 10, and 1its output
signals are fed to the switched mode power supply 10 in
accordance with the arrow direction 30, with the result
that the output signals of the switched mode power

15 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 signals of the secondary-side output signals are
20 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
matched to those of the oscillator circuit arrangement
29. On the secondary side, the edge signal of the

25 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
30 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
35 modules.

The clock signals of the three measurement modules are

therefore coupled to one another in phase-locked



accordance with the arrow direction 30, with the result that the output
signals of the switched node power 15 supply which are fed to the primary
side of the transformers 11, 12 and 13 are clocked. Further circuit
arrangenments 17, 18, 19, in which the edge signals of the seconda%y-side
out put si gnal #0aR8067308888ct ed, are | ocated bet weenPCREEP2ONEIHORT$i3de of
the transforners 11 to 13 and the circuitgarrangenents 20 to 22, with the
result that the clock signals are again matched to those of the oscillator

circuit arrangg@®ibn 29d @hdierSacanded Visi g§6ssibeeedde shgndleafudde 25
primary clock is therefore recovered, The nal information recovered in

, Si
the circuit dPFaRGeFENtS PE %ﬁ?E&ﬁﬁl@niEngHTSVPShEPﬁﬁHF fRsEdo81 11 32 and
33, on each maasurereRrt medulrenfort plaBedsocked 30 synchroni zation, to a PLL
circuit arrangenent 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 Tben adisrefigrtei art P acelnscla spiymed - lotkadal ogpt a-idiagiittal
converters ofa%Q%ng%%%%Eqnent 35 nodul es. The clock signals of the three
measur enent nodul es are therefore coupled to one another in phase-locked WO
2006/ 105880 PCT/ EP2006/ 002763 5 fashion and therefore make it possible for
the measured py@ridllfsdindies Sl g8 bpachack-synehsongys Laihi-ey iy, al
t hree neasurenent nodul es. 5 The abbreviation PLL neans a phase-|ockéd | oop
circuit a series circult comprising two part-transformers, as a

10 result of which the required dielectric - strength is
achieved. It is naturally also possible for only one
single transformer to be provided which has three
secondary windings, whose output signals are each
rectified via the dicdes 14, 15 and 16 and further-

15 processed by the other circuit arrangements.



arrangenment. The transforners 11, 12 and 13 can also be replaced by a
series circuit conprising two part-transfornmers, as a 10 result of which
the required dielectric - strength is achieved. It is naturally also

possi ble for only one single transforner to be provi ded which has three
secondary wi n#Png806/R85888ut put signals are each rBELVEPRQOG/Q02AE3di odes
14, 15 and 16 and further- 15 processed by the other circuit arrangenents.
WO 2006/ 105880 PCT/ EP2006/ 002763 6 Patent clains 1. A device for supplying
power to neasuring sensors and tragsgdtt i fs fnsynchronous clock signal
thereto, in 5 particular for a | owrvolitage assenbly, having a sw tched node
power supply, whose output signals are transmtted to the neasuring sensors
via transfornmers msekviele i 80t akupplpihpo$RSierCas atéfELZ gl BehkRatrsa

quartz-control|l dto%pilL%éLo%,circuié arr ange; nt 1g.$gg?rgﬁ-cgntroLled
clock generat 8Ff {F&BFEBH GRS ih SBE CIHUTRIN® T oRaF s° 4 e§"E6tRe Wi t ched
node powers spppktyc@lay, widh the rleswt toltmge t hascskobk Yi.r edueniyg ok the
S st e PSR O LRl | Sl SREBLCOT AL Y o e
range of thetrpasgfictesr st¢ 1thelMmeaPring Frasear celas tebaiskedmerscl ai m
1, characteri geddl Mot NakcAktliRRSt phBoSEE] EXRANMNAL LT RAT Gnt I ERSE OTer S
20 are prOVIdagértz—controlled oscillation circuit arrangement
10 (quartz-controlled clock generator) is provided, whose
output signals are fed to the switched mode power
supply (10), with the result that the clock freguency
of the switched mode power supply output signals is the
same for the primary sides of the transformers (11, 12,
15 13), the frequency being within the working range of

the transformers (11, 12, 13).

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

20 are provided.

3. The device as claimed in claim 1, characterized in
that a transformer 1is provided which has three
secondary windings.
25
4. The device as c¢laimed 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},
30 in which the rectified secondary-side signals can be or

are stabilized.

5. The device as claimed in one of the preceding
c¢laims, characterized in that the secondary sides of
35 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.



3. The device as clainmed in claim1, characterized in that a transforner is
provi ded which has three secondary w ndings. 25 4. The device as clained in
one of the preceding clainms, characterized in that the secondary sides of
the transfornmers can be fed by neans of rectifiers (14, 15, 16) to a second
circuit arrangenend6(205880, 22), 30 in which the reeCTfEed0sé6d00RA6R- Si de
signals can be or are stabilized. 5. The,device as clained in one of the
preceding clains, characterized in that the secondary sides of 35 the at

| east one transformer are connected to in each case one first circuit
arrangenent, with which the edge signals of the clock frequency of the
primary side fre Fheov@eeiice W32 006/AI0EIB0 IRCTPER2006/ (0%76BrezedgndThe

device as C|abﬂ8§mbn<”Ehéﬁaé€E%£Eé&edhEQ A Mg charactieri zedjkhat a
further circuit arrangement 36) is provided to which the edge 5

si gnal s of thérFPPQ?mSPFCm%4%u}%mg%ﬁ%nﬂ§ Previfed 1) whighpEhee@dgfd whi ch
feeds the §regugnaysofoft ase fstghaksrcilt igdrLententide Measugi ngogensors.

can be fed and which feeds the frequency of these

signals, multiplied, to the measuring sensors.



