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WO 2006/ 105879 PCT/ EP2006/ 002762 El ectrical |ow voltage sw tchgear assenbly
_Description 5 The invention relates to an electrical |owvoltage

swi t chgear assenbly in accordance with the precharacterizing cl ause of
claiml1l. Electrical |owvoltage sw tchgear assenblies conprise 10 so-called
power parts or"PorRP6{hP287%nd control units, of whiRATIER20GLPORNERS
conprise switching devices, notor circuit breakers, contactors and the

|i ke, and control units, which are used for driving the power units and
furthernore have contgxgetfgﬁgmnfgmuwopﬂgge1§wpt@h§§g£vgsggﬂggkons for the
power units. In the Known sw tchgear assenblies, the control units and
power units are accommodated in a single area, i.e. a comon housing or
nodul e, for exanple in a 20 w thdrabelleiparitoror insert. It, owing to a
fault, the problemis presented of replacing a power unit, at the sanme tine
the associated control unit, which is accommpdated with the power unit 25
in one are&, afke nkedentiobe yepibeed. tTheawbjekecoficht | hoenvpbhage to
provide an el eghii&RbeasW t geatBpsemMily of sthe dypeeent ,gpgd at fhe
outset wth which replaceability_i's sinplified. 30 This object is achieved
by the featur RTSFLRYAFHEULZ1NG cH ALAY gg €hdiMnyention, the control units
are therefore physically isolated fromthe power units and 35 power cabl es
and are connected to. one another_ via S|§?al | i nes. WD %306/105879 ,

PCT/ EP2006/ 002763 515 & PHYQ LIS s SV aticG9Sieand S SRC A& Sone HBhYSSt hat a

10 so-called power parts or power units and control units,

of which the power units comprise switching devices,
motor circuit breakers, contactors and the 1ike, and
control units, which are used for driving the power
units and furthermore have control, measurement and

15 protective functions for the power units.

In the known switchgear assemblies, the control units
and power units are accommodated in a single area, i.e.
a common housing or module, for example in a

20 withdrawable part or insert.

If, owing to a fault, the’ problem is presented of
replacing a power unit, at the same time the associated
control unit, which is accommodated with the power unit

25 in one area, also needs to be replaced.

The object of the invention is to provide an electrical
switchgear assembly of the type mentioned at the outset
with which replaceability is simplified.

30

This object is achieved by the features of claim 1.

According to the invention, the control units are
therefore physically isolated from the power units and
35 power cables and are connected to one another via

signal lines.



control unit and/or a power unit can be replaced independently of one
,another. This is achieved in particular by virtue of the fact that the
power units 5 and the control units are each acconmodated in dedicated

areas. The contro ' connected to the assom
signal lines, %i%%él&téi)&;efer ably in the form 10 of %f/sﬁfﬁég/g%féz bus
line brings about the independence of thestwo; an association with the

correspondi ng power part is brought about exclusively by the software in
the control urhis lphipetbatontodbtinint sewres knawnthéopnexampids, thraam HE 103

49 906 or 2 .The t nt un i a
cabi net doorl&\’?ﬁu pr% 1e"l'(;ts géﬁon%roé]&%?t SJl Jfomé%% u%%ut ?g%%)d
access. In acchﬂ@ﬁﬁﬁ%ﬁ@@ﬁhYa.@%rt¢mﬁneﬁmQt@@Wantﬁ@h%uslSco@@hgﬁv%ﬂlohn t he

power units C:g'anp@lé’thl’éﬁeg vl RAPehfee oEOEhE()'faEHH tsndY %h@arptddérorhﬂ‘@ié Wi th

the result th when a power_ unit has a fault, the door "to the control
unit area an 3@fmi APEperfONte iseUBLLE b@FY i ne2el t RECSIgIPsatacthe Has t he
further advant@geiddwddtdeeponer units and the control 30 units can be
devel oped further independently of one another, which neans that the two can
be adapted to neet further requirenments or inproved independently of one
anot her. The mmwcﬂoﬁtgﬂhluhinesamhicbnaeetadtdq1tnduaésudmaﬁednpDWénes IS

possiblle in prineipley 35he SRNLLO . MRLHS A NG Areunstal | ade atogertain

poi nts associ a ed Wi power uni ensel ves
whet her tR8y hale buen |h151€¢?e ed Fhishe WZOOGﬂEOSWQlMZﬁ'/ ER2OOG/ 0027S2

independence of the two; an association with the
corresponding power part is brought about exclusively

by the software in the control unit.

15 Such control units are known, for example, from DE 103
49 906 or DE 103 15 623,

The access to the control units is ensured by a cabinet
door, which protects the control units from

20 unauthorized access.

In accordance with a barticularly advantageous
configuration, the power units can be divided from the
control units by a partition wall, with the result that
25 when a power unit has a fault, the door to the control

unit area can remain open.

The use of a bus line as the signal 1line has the
further advantage that the power units and the control
30 units can be developed further independently of one
another, which means that the two can be adapted to
meet further requirements or improved independently of
one another. The use of signal lines which are not in
the form of bus lines is possible in principle.
35
The control units, which are installed at c¢ertain
points associated with their power units, then also
check themselves whether they have been inserted at the



- 3 correct point, as is described in DE 103 15 730 or DE 103 15 646. |If
“the control unit has been installed at an inappropriate point, fault
signaling takes place wthin a fault routine. 5 Further advantageous

configuration | JTpr nts are described in th gﬂﬁpp t
clainms. The i%@%do%@/ﬁgl as further advant ageou?é#}(#gchgdnqbldgur ati‘ons and
i nprovenents of the invention and furthee advantages will be expl ai ned and
described in nore detail with reference to the draw ng, which
schemati cal | y ddinestty apesnian exenjs algsanboed mént D& 1Ghelb nvant icon RiAd i n
whi ch: 15 Tioue, L shews 2 0l Ayl ednpkod Lo/ alda0BechviciaqaeAssedl v,
and figure 2 shows a circuit arrangenent for 20 1Tl ustrating the assignnent
of the power &hitiglapprorsiats peilnd., FLgulé 1S5HBASIRIsWakaGedrladsenbl y
10, which has g 1680ty ada B9l @ didne Whi ch has, in its upper section 25
facing the cover wall 12, an area in which a central data interface 13 is

| ocated. L8cated in the regi on beneath the central data interface 13 is a

power part w tFuegigar tada dfouss0 qravkigurit sordd, &bd lfwpddverdnend 19.
pover Ui 15 LEnAES TR S 117 ot phost carbeloete’ REThEuer unit 17 a
second size, the power unit 18 a third size and the power units 16 and 19 a
Lg;‘[}gaﬁrg rﬁﬁfﬂl{é.nf”ln%je%l%icrneSp%%ti vgLya I nythe gobogipent, b fdaug,d. a
10 conéﬁgurations 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:

15
figure 1 shows a plan view of a low-voltage
switchgear assembly, and
figure 2 shows a circuit arrangement for
20 iliustrating the assignment of the power

units and control units.

Figure 1 shows a switchgear assembly 10, which has a
central region 11, which has, in its upper section
25 facing the cover wall 12, an area in which a central

data interface 13 is located.

Located in the region beneath the central data

interface 13 1is a power part with compartments for
30 power units 14, 15, 16, 17, 18 and 19. These power

units 14 to 19 are accommodated in withdrawable parts,

the power units 14 and 15 having a first physical size,

the power unit 17 a second size, the power unit 18 a

third size and the power units 16 and 19 a fourth and
35 fifth size, respectively.

In the embodiment in figure 1, a vertically running
area 20, in which control units 21, 22, 23, 24 and 25



area 20, in which control units 21, 22, 23, 24 and 25 WD 2006/ 105879
. PCT/ EP2006/ 002762 4 are accommodated, is |ocat ed adj acent to the power
section 11 but isolated therefrom In this case, many control units are

provi ded as t M\f‘[ units. An area 26 is pr rf@% héeo
regi on of the power/ section 11 which is used, for ed"ld icﬂ%é COOfI ng by
means of convection. The area 20 is isolated fromthe power section 11 by a

partition wall 27, with the result that, if danage occurs in a power unit
16, the contragte apegcrtddatiest, i dfsl uéncededw afijakencesubt Wlet hadwed or

exanpl e, the door. Wy 0510'1%1‘?5 ildif e r%er@"f% 20 {90t ;ld ustat ed, here,

however) can renmaln open. ment 1 oned above, control units are
described in TEBY hEORBEP- cPPéBSpaﬁéﬁt %ﬁﬁ@%ﬂl @Ws tgEecoRt ol PYWRY s are

connect ed to tdmm@v\axn Unds by 1§lgﬂa{rllibae$_nl R hleh@afeer rﬁézjlchﬂsoﬂ ifes 28,
in this case, only the connectjon between the control unit 2 and%he 20

pover unit>19 B¥Sr oA M t i MEFETence® ndisi . cdmPePseen T figure
1, the power wudisirandoeandaos OﬁﬂtbﬁVél’:El&ﬂCOfﬂfﬁBd@Ix@é i20 i:s;olﬁcﬁrbted

functional ar a8 %ﬁ?tﬁgrt ggcggnfl qT oné’% .ﬁgeéﬂo %[,} nvegénlléon

t he power unit's and Co unrt
anot her and cdrhel sesbktr éphéced f@mcagfemabb}arsndepemdenwe;f efmidnel@not her.

S SRS 1o GA P! Bkt S ohePlndhes SEEGLALER! 0ALR Ghne Uigou1

associ ated power units and nonit ans o a conparison, the
actual insPal IHtaton FeEatSHIRMS thﬁe A% cHPaRE| ‘é%ﬁﬁ@%uﬁﬁtel FORFER ded,

i.e. they noniol whet heott heyihaveakean hastal | BewEPELECtéyni Nrerhden

correct | ocation.
open.

As mentioned above, the control units are described in

15 the above-cited patent applications.

The control units are connected to the power units by
signal lines in the form of bus lines 28; in this case,
only the connection between the control unit 21 and the

20 power unit 19 is provided with a reference numeral.

As can be seen in figure 1, the power units and control
units are accommodated in isolated functional areas.
Owing to the configuration according to the invention,
25 the power units and contrel units are functionally
independent of one another and can also be replaced
functionally independently of one another. In this
case, the control units check the electrical data of
the associated power units and monitor, by means of a
30 data comparison, the actual installation location with
the switchpanel configuration provided, i.e. they
monitor whether they have been installed correctly in

the correct location.

35 The control units 1in the process store up-to-date
parameters and data of the power units, even in the
event of a voltage failure.



35 The control units in the process store up-to-date paraneters and data of
the power units, even in the event of a voltage failure. WO 2006/ 105879
PCT/ EP2006/ 002762 - 5 The data of the control units 21, 22, 23, 24 and 25
are transmtted via a signal line 29, which is connected to the individual
control units,"@o20¢0e/tRREFAl data interface 13, wheP €T { RBZ0Qf £002762
buffer-stored. If a 5 control unit, for exanple the control unit 21, is now
intended to be replaced by a so-called virgin control wunit, the data

bel onging to tmeoaéitgoatr QheUEbht%bQ rie;\M 1. fed fromthe gaiazingeeface
13, via the 5| nal in , to theﬁ@ﬁ ﬁl un|t 1 mnth the resul.t that 10
eritP&d ZHnd ¥

the control ¥a§ﬁm?gteﬂem}9" 2p&rd Y. CEPREFEE2 ERows
t he assignnenttné thedtohdual uobhtiol theipeyertdni theFocerxaapl edatae

control unit 22 {gr¥&%iiligstr%h%%8ast |ng onn f¥géo the omef%unlt 18
nne

and the controt”uni bei ng pomer FT“19 he? out put
si gnal s of 5t hecenhtobl unnitt s 22 edampie tth&nsmrtttmil onnmtt k4 ,datsa howe 29,

from where theyntﬁﬁ&earacgsrﬂétfg § cgae ggrargb Qéﬁeli“éﬁbx{ A 3%3311&81“6

power supply to t ower units a es e via power ald in a
power cabl e areaiBe. tTlﬁ‘e dmebeéaﬁsénarerapsehﬁs qla%at:@atéﬁlt hatitsi d8eof the

central regionvddyyht Clells fQEJIﬂp?dHé? dd¥ea CONtEQEaLAI 13,25 5@ eghe Wignal
2006/ 105879 PCT/ EP200Q6/ 002762 Patﬁnt Qlalns 1. Aﬂ ‘el ectric Iom#voltage
swi t chgear ass%ﬁﬁ?y29 to the contro unit with the result

10 the control unit 21 is “newly” parameterized and

updated.

Figure 2 shows the assignment of the control unit fto
the power unit. For example, the control unit 22 is
15 illustrated as being connected to the power unit 18 and
the control unit 21 as being connected to the power
unit 19. The output signals of the control units 22, 21
are transmitted onto the data line 22, from where they
are transmitted to the central data interface 13.
20
The power supply to the power units takes place via
power cables 31 laid in a rpower cable area 30. The
power cable area 30 is located on that side of the
central region 11 which is opposite the control unit
25 area.
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having at | east two power units accommobdated in 5 w thdrawable parts or
housi ngs and control units associated with the power units, characterized in
that the control units are physically isolated fromthe power units and

power cables and are zonnected to one another via signal_lines. 10 2.
electrical | o¥Qo?PAGEIL#T_hgear assenmbly as cl ai mREFTAERZ%P 6/ 402762
characterized in that the signal Ilines_.age_in the formof bus lines. 15 3.

The el ectrical |owvoltage switchgear assenbly as clainmed in one of the
precedi ng clains, characterized i npghRanhttkaapaaer units and the control
units are functionally independent of one another and can be replaced

i ndependently of one another. 20 4. The electrical |owvoltage sw tchgear
assenbly as clainetni nedeetafichlie plaeeddhigagt ai wevi tcthareaat erageembin t hat
t he power unit t he,_contrqQl. uni cc at | Ranfledd ed. ar eas.
25 5. The el ec}?arl?%g |§\1}V- vglteta%é:e ;uv‘\%c?c%‘g‘g?éasgggggy %SC&;‘I‘ al m&*tC in claim 4,
charact eri 2ed vhth@uawalhbe ar parsF tde copegbirgani eadi s duvizRled WRHASt he

region of the ;pouelauoht giby MRNSGfe® RALELLT @RaMAlte 3l {Hhernat
el ectrical |owvoltage switchgear assenbly as _clained_in one_of the

precedi ng cl ai WBe FRRMEQer iYEdS | RhaPhYRd Catdy of- SPRetednt £5PMuUNtRE i s

protected agaposér maehaBi Gald aseRss bybaesepaidt £reabbhekcdear ts350aad

access to the control units,is faielg isolated from the power parts.
ancother via signa ines.

10
2. The electrical low-voltage switchgear assembly as
claimed in claim 1, characterized in that the sgignal

lines are in the form of bus lines.

i5 3. The electrical low-voltage switchgear assembly as
claimed in one of the preceding claims, characterized
in that the power units and the control units are
functionally independent of one another and can be
replaced independently of one another.

20
4. The electrical low-voltage switchgear assembly as
claimed in one of the preceﬁing claims, characterized
in that the power units and the control units are
accommodated in dedicated areas.

25
5. The electrical low-voltage switchgear assembly as
claimed in claim 4, characterized in that the area of
the control units is isolated from the region of the
power units by means of a partition wall.

30
6. The electrical low-voltage switchgear assembly as
claimed in one of the preceding claims, characterized
in that the area of the control units is protected
against mechanical access by a separate cabinet door,

35 and access to the control units is safely isolated from

the power parts.



