PCT/ EP2005/ 056729 - 1 - 2004P21046WO N Description Switchgear assenbly The
invention is in the field of switching arrangenents for outputting or
distributing electrical energy and relates to a sw tchgear assenbly having
at | east two nodul ar functional wunits for functional outgoers, which units
are eactoproviges/ossthoa field dewi de,- which has a connecting line and is
capabl exo@fpromaemprat i on, for the purpose of comunicating with a field
bus line. In particular in the case of readily avail able sw tchgear
assenbb%esé each gf the functional units needs to be replaceable during
conti nlPHg-opeF&TTon, without the other functional units or functional
outgoers being inpaired. In a generic swtchgear assenbly, as is known from

t he doqgﬂggéhgg§§4gsggm9§¥ C2, the field devices which are capabl e of
conmmuni catton”and are 1n the formof conmunication nodules having a sinple

| i near topology are coupled to a field bus line in the formof a bus
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units for functional outgoers, which units are each provided
with a field device, which has a connecting line and is capable
of communication, for the purpose of communicating with a field

bus line.

In particular in the case of readily available switchgear
assemblies, each of the functional wunits needs to be
replaceable during continuing operation, without the other

functional units or functional outgoers being impaired.

In a generic switchgear assembly, as is known from the document
DE 42 10 657 €2, the field devices which are capable of
communication and are in the form of communication modules
having a simple linear topology are coupled to a field bus line
in the form of a bus cable. In order to avoid the field bus
line being interrupted when a modular functional unit is
replaced, the functional units are coupled to the field bus
line via connecting lines in the form of spur lines. The use gf
these spur lines results in communication faults and failures,
however, owing to signal reflections at high data transmission

rates.

On the basis of a switchgear assembly according to the
precharacterizing clause of patent claim 1 (DE 42 10 637 cz2),
the invention is based on the object of simplifying the wiring
for the switchgear assembly.



however, owing to signal reflections at high data transmission rates. On
the basis of a swtchgear assenbly according to the precharacteri zing

cl ause of patent claiml (DE 42 10 657 C2), the invention is based on the
object of sinplifying the wiring for the sw tchgear assenbly.
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connecting the f£ield bus line to the bus module, and in each
case one separate coupling channel, which is provided with a
repeater circuit and is arranged between the device interface
and the field bus interface, for the DC-isolated coupling of
each of the device interfaces with the field bus interface.

gpur lines, which are referred to as “active spur lines”, are
known per se in which a repeater circuit is integrated and
which have a transmission rate of up to 12 Mbit/s. Such active
spur lines are marketed, for example, under the abbreviation

“ASTL” by Indu-Sol GmbH, Germany {http://www.indu-
sol.com/opencms/export /indusol/hp/produkte/infrastrukturkompone
nten/)

Furthermore, interface converters are known per se from

computer technology which have an RS-485 input channel and
three RS-485 output channels. These known interface converters
are neither provided nor suitable for use as a bus module in a
switchgear assembly according to the invention, however, owing
to their low transmission rate (http://www.spectra.de).

A preferred configuration of the novel switchgear agssembly
provides for the bus module to have more than two separate
device interfaces.
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It is advantageous if the data interchange takes place via the
connecting lines and the field bus line in accordance with the
transmission standard RS485 - in particular at a transmission
rate which is c¢onventional for the known field bus system
Profibus-DP of more than 500 kbit/s.

Further advantageous configurations of the novel switchgear
assembly provide for the bus module to be arranged in a space
outside the functional space of a switchpanel of the switchgear
assembly - in particular on a top-hat rail. Here, a person
skilled in the art will understand the functional space to be
the physical space in a switchgear assembly which serves the
purpose of accommcdating the modular functional units.

For protection against electric shock and protection against
the ingress of foreign bodies and water, in a further preferred
configuration provision is made for all of the separate
coupling channels, which are provided with a repeater circuit,
of a bus module to be arranged in a common housing.

Provision is furthermore made for the device interfaces and the
field bus interface of a bus module to be in the form of plug
gystem components which can be removed from the housing in

order
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it is nore instathatiepnstihgnghyodndreanaetingoaviiee spur lines,
figure 2 shows a switchgear agssembly according to the
invention in the form of a low-voltage switchgear
assembly having a bus module,
figure 3 shows the bus module shown in figure 2, and
figures 4 and 5 show preferred configurations of the bus module

according to the invention.

As shown in figure 1, in switchgear assemblies 1 which have
previously been conventional in the art and in which a
plurality of modular functional units 3, which are equipped
with field devices 2 which are capable of communication, are
arranged in a switch panel 4, the field devices 2 which are
capable of communication are provided with connecting lines in
the form of spur 1lines 5. The field devices 2, which are
capable of communication, are connected to a field bus line 6,
which is designed to have a simple linear topology, via these

spur lines 5.

As shown in figure 2, with the switchgear assembly 7 -according
to the invention in the form of an easily accessible
low-voltage switchgear assembly, provision is made for the
field devices 8, which are capakle of communication, of the
modular functional units 9 of a switchpanel 10 to be connected
without the use of spur lines. For this purpose, each of the
field devices 8 which are capable of communication is coupled

"to a bus module 12 via in each case one connecting line 11

comprising two sections. In this case, a first section 13 of




The invention will be explained in nore detail belowwith reference to
figures 1 to 5 in which: figure 1 shows a | owvoltage sw tchgear assenbly
known from the existing prior art having active spur lines, figure 2
shows a swi tchgear assenbly according to the invention in the formof a

| ow vol pageEB behgRar29assenbl y havéag-a bus nodule, figure 3 shows the
bus node @1 BhoIMEWOIRI gure 2, and figures 4 and 5 show preferred
configurations of the bus nodule according to the invention. As shown in
figure L, in sw.tghgear; asserbl igs hai ghrhaye thHy enb@ussy Beertional
conventional in the art and_in which a glurgllté of gndulignggnctlonal
units 3uniks ch, aredeguPppeBd GPERIPReld DQEVFEESCIPRAFER"Er 6 85pabl e of
comuni cation, are arranged in a switch panel 4, the field devices 2 which
are capable of comunication are provided with connecting lines in the
formof spur lines 5. The field devices 2, which are capable of

comuni cati-on, are connected to a field bus line 6, which is designed to
have a sinple linear topology, via these spur lines 5. As shown in figure
2, with the switchgear assenbly 7 according to the invention in the form
of - an easily accessible |owvoltage swtchgear assenbly, provision is nade
for the field devices 8, which are capabl e of comuni cation, of the




nmodul ar functional units 9 of a swtchpanel 10 to be connected without the
. use of spur lines. For this purpose, each of the field devices 8 which are
capabl e of comunication is coupled to a bus nodule 12 via in each case
one connecting line 11 conprising two sections. I'n-this case, a first
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As shown in figure 3, the bus module 12 has a plurality of
separate device interfaces 16 in the form of second RJ45 plug
system components in the form of Jjacks for the purpose of
connecting the individual field devices 8, which are capable of
communication, to the bus module 12. Furthermore, the " bus
module 12 has a separate field bus interface 18 in the form of
a nine-pole D-8SUB-plug system component in the form of a jack
for the purpose of connecting the field bus line 17 to the bus
module 12. For the DC-isolated coupling of each of the device
interfaces 16 to the field bus interface 18, a separate
coupling channel 19 is provided in each case between one of the
device interfaces 16 and the field bus interface 18, each of
the coupling channels 19 being provided with a repeater circuit

20 known per se.

Since it is conventional in the art to provide the
switchpanels 21 of low-voltage switchgear assemblies with a
variable, in particular even number cof more than two modular
functional wunits to be connected, provision is made in a
preferred configuration, as shown in figures 4 and 5, for the
bus module 22 or 23 to have four or six separate device
interfaces 16. Up to four or up to six medular functional
units 9 can therefore be connected to the bus module 22 or 23.
With



modul e 12 has a separate field bus interface 18 in the formof a nine-pole
. D-SUB-pl ug system conponent in the formof a jack for the purpose of
connecting the field bus line 17 to the bus nodule 12. For the DC-isol ated
coupling of each of the device interfaces 16 to the field bus interface
18, a seppap/EreoOSHOPETRY channel 19 it provided in each case between one of
- the dexpocerintestares 16 and the field bus interface 18, each of the
coupl i ng channels 19 being provided with a repeater circuit 20 known per
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a Corre§99§9bﬂﬂeﬁegE'n%%ﬂaltlons and therefore needs to satisfy
particular requirements as regards its heating response, its
operational safety and operator safety as well as its response
in its electrical envircnment. It is therefore advantageous
that all of the components of the bus module - in particular
the separate coupling channels 19 provided with the repeater
circuit - are accommodated in a common housing 24. The bus
medule 12, 22, 23 is.mounted within the low-voltage switchpanel
in a cable connection space (not illustrated in the figures) or
in a wiring space (likewise not illustrated), to be precise
outside the functional space of the switchpanels of the

switchgear assembly.

Since the device interfaces 16 and the field bus interface 18
are in the form of removable plug system components, the bus
module 12, 22, 23 can be mounted and wired easily. In addition,

_maintenance and replacement of the bus module 12, 22, 23 are
assisted by the vertical wiring in the form of connecting lines
11.

The repeater circuits 20 within the coupling channels 19
DC-igsolate the field bus line 17 and the connecting lines in a
known manner and therefore ensure safe operation without
limiting the transmission rate. It is therefore possible to
replace modular functional units 9 during continuing operation

without impairing other functional



Omvng to the fact that it is used within the | owvoltage swi tchgear

_assenbly, the bus nodule is subject to particular environnental conditions
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swi tchgear assenbly. Since the device interfaces 16 and the field bus
interface 18 are in the formof renovabl e plug system conponents, the bus
nodul e 12, 22, 23 can be nounted and wired easily. In addition,

mai nt enance and repl acenent of the bus nodule 12, 22, 23 are assisted by
the vertical wiring in the formof connecting lines 11. The repeater
circuits 20 within the coupling channels 19 DC-isolate the field bus line
17 and the connecting lines in a known manner and therefore ensure safe
operation without Ilimting the transmssion rate. It is therefore possible
to




répl ace nodul ar functional units 9 during continuing operation w thout

| npai ring other functional PCT/EP2005/ 056729 - 7 - 2004P21046W0I N units. In
particular, an external control voltage nay be provided as the supply
voltage to the individual repeater circuits 20. PCT/EP2005/ 056729 - 8 -
2004 P2 146 N Pt et 729 ai s 1. A swist chgear assenbly (7) having at |east
two nodigegezfamswomal units (9), which are each provided with a field
device (8), which has a connecting line (11) and is capabl e of

comuni cation, for the purpose of conmmunicating with a field bus line
(17), characterized in that, in order to couple the field devices (8),

whi ch ePatempablaim$ conmuni cation, of the at |east two nodul ar functional
units (9) to the field bus line (17), a comon bus modul e (12; 22; 23) is
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Separaieommumimaglon, for the purpose of communlcatlng wit
bus line (17), characterized in that, in order to couple the
field devices (8), which are capable of communication, of the
at least two modular functional units (2) to the field bus line
(17), a common bus module (12; 22; 23) is provided, the bus
module (12; 22; 23) having in each case one separate device
interface (16) for connecting the connecting lines (11) of the
individual field devices (8), which  are capable of
communication, to the bus module (12; 22; 23), a field bus
interface (18) for connecting the field bus line (17) to the
bus module {(12; 22; 23), and in each case one separate coupling
channel (19), which is provided with a repeater circuit . (20)
and is arranged between the device interxface (16) and the field
bus interface (18), for the DC-isolated coupling of each of the
device interfaces (16) with the field bus interface (18).

2. The switchgear assembly as claimed in claim . 1,
characterized in that the bus module (22; 23) has more than two

separate device interfaces (16).

3. The switchgear assembly as claimed in claim 1,
characterized in that a combination of at least two bus modules
(22, 22; 23, 23; 22, 23} is provided



channel (19), which is provided with a repeater circuit (20) and is
arranged between the device interface (16) and the field bus interface
(18), for the DCisol ated coupling of each of the device interfaces (16)
with the field bus interface (18). 2. The switchgear assenbly as clainmed in
claim e @®d aydgegb in that the Bus nodule (22; 23) has nore than two
separ atg, Iceawdaefaces (16). 3. The switchgear assenbly as clainmed in
claiml, characterized in that a conbination of at |east two bus nodul es
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5. The switchgear assembly as claimed in one of the preceding
claims, characterized in that the data interchange takes place
via the connecting lines (11) and the field bus line (17) 1in

accordance with the transmission standard RS485.

6. The switchgear assembly as claimed in one of the preceding
claimg, characterized in that the bus module (12; 22; 23) 1is
arranged in a space outside the functional space of a
switchpanel (21) of the switchgear assembly.

7. The switchgear assembly as claimed in one of the preceding
claims, characterized in that the bus module (12; 22; 23) can

be mounted on a top-hat rail.

8. The switchgear asgembly as claimed in one of the preceding
claims, characterized in that all of the separate coupling
channels, which are provided with the repeater circuit (20), of
a bus module (12; 22; 23) are arranged in a common housing

(24) .



clains, characterized in that the bus nodule (12; 22; 23) is arranged in a
space outside the functional space of a sw tchpanel (21) of the sw tchgear
assenbly. 7. The switchgear assenbly as clainmed in one of the preceding
clainms, characterized in that the bus nodule (12; 22; 23) can be nounted
on a t gehy@EprI®3/087The switchgearl@ssenbly as clained in one of the
precedigwpsd aayoTthar acteri zed in that all of the separate coupling
channel s, which are provided with the repeater circuit (20), of a bus
modul e (12; s 23)..; ngeqd dehraCcomgen housimgd (24). claim 9,
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whi ch can, be removed from the housjng, (2d) ng (24).



