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(57) L’mvention concerne un circuit permettant de (57) The imvention relates to a circuit for selectively
fournir s¢lectivement une tension d’alimentation — providing electric supply voltage from an input feed line
¢lectrique a partir d’une ligne d’alimentation d’entree, with a neutral conductor, a phase conductor and
comportant un conducteur neutre, un conducteur de  optionally an earth conductor to individual or parallel-
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phase et ¢ventuellement un conducteur de terre, a des
oroupes 1ndividuels ou connectes en parallele de bornes
connectées comprenant chacune une ame de phase, une
ame neutre et éventuellement une ame de terre,
auxquelles sont connectées ou peuvent €tre connectees
des unites electriques utilisant 1°€lectricite, par exemple
des appareils ¢lectriques. Le circuit comprend une
connexion neutre entre le conducteur neutre et chaque
ame neutre; eventuellement une connexion de terre entre
chaque conducteur de terre et chaque ame de terre; une
connexion de phase entre le conducteur de phase et
chaque ame de phase, dans laquelle est dispos€¢ un
¢lément régulateur de courant; et un ¢lément de
protection contre les surintensit€s, par exemple un
fusible, qui est incorpore a chaque connexion de phase et
qu limite 1"'intensit€ a la valeur maximum déterminee
pour la connexion de phase concernce.
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connected groups of connected terminals each
comprising a phase core, a neutral core and optionally an
earth core, to which electrical units using electricity, for
instance light fittings, are or can be connected, which
circuit comprises: a neutral connection between the
neutral conductor and each neutral core; optionally an
carth connection between each earth conductor and each
carth core; a phase connection between the phase
conductor and each phase core, in which phase
connection 1s arranged a current control element; and an
overcurrent safety element, for instance a fuse, which 1s
incorporated 1n each phase connection and which limits
the current to the maximum value determined for the
relevant phase connection.
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CIRCUIT FOR SELECTIVE POWER SUPPLY TO
ELECTRICAL UNITS

A circuit is known for selectively providing
electric supply voltage from an input feed line with a
neutral conductor and a phase conductor to individual or
parallel-connected groups of connected terminals each
comprising a phase core and a neutral core, to which
electrical units using electricity, for instance light
fittings, are or can be connected. A known circuit
comprises a neutral connection between the neutral
conductor and each neutral core and a phase connection
between the phase conductor and each phase core. It is
further known to include in each phase core a switch,
using which the relevant electrical unit or group of
electrical units can be switched on and off. An end group
of a éwitching and distribution device having electrical
units connected thereto is herein protected by an
overcurrent protection element which is accommodated in a
switching and distribution device, wherein the
crosssectional surface of the phase cores and the neutral
cores to the electrical units is adapted to the
asscciated overcurrent protection element. This means in
practice that, in the case where a plurality of
electrical units are connected to an end group, the
cross-sectional surface of the phase cores to the
electrical units are therefore considerably
overdimensioned.

An example: a number of lamps with a power of
100 W at 230 Vo 1s connected to an end group of a
switching and distribution device, wherein the
crosssectional surface of the phase cores and the neutral
cores of the installation of the relevant end group is
adapted to the overcurrent protection element of the end
group 1n the switching and distribution device, wherein

the maximum permissible current amounts for instance to
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16 A. By way of comparison 1t is noted that the current
of each of said 100 W lamps amounts to less than 0.5 A.

In respect of the above described circuit
system there are switching systems which are
microprocessor- controlled and which find application in
various types of building.

The first group of known systems are designed
in accordance with decentralization principles and
comprise a collection of decentralized control, feed and
switching modules which are arranged above lowered
ceilings and to which electrical units, for instance
light fittings, can be individually connected. These
modules are mutually coupled by means of a collection of
data-bus lines which are in turn connected to a centrally
deployed central control unit or CPU (Central Processor
Unit) . Operation of the lighting herein takes place
either locally by means of signal media or centrally by
means of control panels or a personal computer on the
basis of a computer program.

A second group of known systems is likewise
designed in accordance with decentralization principles
wherein control and feed modules are placed above lowered
ceilings and the switching device is incorporated in an
electrical unit, for instance a light fitting. Coupling
and operation take place in accordance with the descrip-
tion as given above for the first group of known systems.

A third group of known systems is designed in
accordance with decentralization principles wherein the
control modules are incorporated in the switching units
and the feed and switching modules are arranged above
lowered ceilings. Coupling and operation take place as
stated in the description for the first group of known
systems.

The described systems have for their Object to
simplify the installation of the systems by saving on the
amount of cabling.

A fourth and final group of systems is designed
1n accordance with centralized principles. These systems
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are little used however, since heretofore the design of
the distribution structure has not been sufficiently

tested. Systems according to such a principle, 1n as far

as they already exist, are therefore still much too

expensive at the moment.

The first three stated, known decentralized
systems have the following drgwbacks:

(1) An architect is |a person who designs a
building and therein makes use 1n many cases of lowered
ceilings. These ceilings can be removable or non-

removable. The architect is in practice always the one

who makes the decisions in respect of the type of lowered

ceiling which must be placed in a building. The technical
aspect plays a subordinate role here. Two types ot
lowered ceiling are used, 1.e. so-called removable and
non-removable ceilings. In the case of removable ceilings
the problem occurs that, if a|problem arises with the
decentralized equipment above the ceiling, these ceilings
must officially be removed by a building contractor,

since this falls within his responsibility. In the case

of non-removable ceilings (for instance plastered
ceilings), the problem arises that, when a problem occurs

with the decentralized equipment above such a ceilling,

this means demolishing thereof, which may be

disproportionally costly. For the solving of a problem

with the electrical installation the user of these

installations is thus wholly dependent in these cases on

the building contractor, which 1s an extremely unusual

and very undesirable situation. In the best case 1t could

be said that the service access to the installation
merits special interest.
(2) Integration of control switching modules
into compeonents such as light| fittings and switching
units has the drawback of dependence on the manufacture.
If a choice is made for a particular switchiling system,

the use of fittings and switching units from the same
manufacturer 1is also obligatory. This conflicts with the

aspiration to have the greatest possible freedom in
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respect of choice of manufacturer of the components for
installing, 1rrespective of the manufacturer of the
switching system to be chosen.

(3) Decentralized installations become
unfathomable after a period of time because over the
years feed and switching components may gradually be
added fairly randomly, and in practice this is never kept
up to date 1n diagrams and modification data.

There 1s the further drawback that the
operation of such systems or the manner in which the
various parts are coupled and interconnected is not clear
to the user of the installation. This has its origin
inter alia in the typical knowledge level of the user in
respect of such often "intelligent" components. The
problem of serviceability also arises here once again.

(4) Decentralized control, feed and switching
modules can often only be connected with much effort, for
instance bus cable in, bus cable out, feeder cable in,
switched lines out, control lines of signal media in.
Such modules are also placed above ceilings in large
quantities, wherein said operations must take place for
each module 1ndividually. A large number of junctions
thus result, the laborious nature of the connection
thereof usually being underestimated.

(5) PLC (Programmable Logic Control) or
microprocessor-controlled, intelligent control components
are susceptible to obsolescence, similarly to computers,
while installations are written off over a longer period,
for instance in the order of 15 years. This means that a
user of an installation must have the option of adapting
the control engineering every few years to new
technologies while maintaining the basic installation.
With locally placed, intelligent components the complete
installation must be modified, and this is expensive.

The conclusion which must be drawn from the
above stated five drawbacks is that control, feed and
switching equipment must at all times be placed at a
location where it 1is easily and freely accessible to
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enable service provision in simple manner, for instance
in one or more technical areas and certailnly not above
lowered ceilings, let alone in fixed ceilings. Switching
devices and control device must also be made
disconnectable to enable easy replacement of the control
devices at a desired moment, wherein a simple centralized
feed, switching and control wiring circuit must Dbe
developed to make the installation design easily
controllable. The design of the entire installation must
necessarily be recorded herein for the management
thereotf.

It is an object of the invention to
substantially improve the intrinsic safety of the above
described known circuit and to provide the option of
installing the circuit at considerably reduced cost.

It is a second object of the invention to
modify the known circuit such that it can be adapted in
very flexible manner, making use of modular units, to
individual requirements determined by the circumstances,
with the possibility of easy adaptation of a circuit,
once installed, to new regquirements.

It is a third object of the invention to design
the circuit such that it is easily controllable, wherein
switching control components are easy to exchange,
replace and monitor, wherein the effective useful life of
the static components, among which can be included the
wiring and cabling components, can be considerably
increased.

A fourth and final object of the 1nvention 1s
to embody a switching system such that full synergy can
result between optionally used data control systems,
switch engineering, safety technology and energy
distribution for electrical units.

In respect of the above stated objectives the
invention generally provides a circuit for selectively
providing electric supply voltage from an input feed line
with a neutral conductor, a phase conductor and

optionally an earth conductor to individual or
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parallelconnected groups of connected terminals each
comprising a phase core, a neutral core and optionally an
earth core, to which electrical units using electricity,
for instance light fittings, are or can be connected,
which circuit comprises:

- a neutral connection between the neutral
conductor and each neutral core;

- optionally an earth connection between each
earth conductor and each earth core;

- a phase connection between the phase
conductor and each phase core, 1n which phase connection
is arranged a current control element; and

- an overcurrent safety element, for instance a
fuse, which 1s incorporated in each phase connection and
which limits the current to the maximum value determined
for the relevant phase connection.

It 1s noted that optionally at least one earth
conductor can be added to the circuit.

| An example of such a circuit is embodied such
that the current control element is a switch or relay.

Another embodiment has the special feature that
a current control element 1is a controller, for instance a
thyristor controller.

A very 1interesting possibility from a cost
viewpoint consists of each phase core having a cross-
sectional surface adapted to a maximum current through
this phase core. This variant has the advantage that
cores having considerably reduced cross-sectional
surfaces can generally suffice, which provides a great
advantage 1n terms of installation technigque, since
thinner cores are easier to handle and the possibility is
moreover created of reducing the total dimensions of a
bundle consisting of diverse cores, whereby more cores
can be placed through an installation tube.

In similar manner the invention provides a
variant wherein each neutral core has a cross-sectional
surface adapted to the maximum current through this
neutral core.
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Specific advantages are achieved with an
embodiment wherein each overcurrent safety element 1s
arranged in the relevant phase connection close to the
phase conductor. In this embodiment the advantage is
gained that in any unsafe situation, in particular short-
circuit, in one or more of the phase cores beyond an
overcurrent safety element, a known safe situation 1is
initiated immediately after activating of this
overcurrent safety element. When switches are used as
current control elements, switch contacts of lighter type
can generally also suffice, since the switches no longer
have to be adapted to the relatively large maximum
current of the known systems which is allowed in
principle, but can be limited to those values, which are
compatible with the limited maximum current determined by
the relevant overcurrent safety element.

A specific embodiment has the speclal feature
that only the part between the overcurrent safety element
and the relevant terminal has a cross-sectional surface
adapted to said maximum current through the relevant
phase core.

Particular advantages are achieved with an
embodiment, wherein the circuit is provided with a
central control unit, for instance a switch panel, a PLC,
a PC or the like, which i1s adapted to control the current
control elements, for instance under program control with
operation on the basis of external instructions, for
instance commands from a keyboard, a mouse, light
sensors, warning sensors or the like, for instance
according to the program present in the central control
unit. Such an embodiment enables a great flexibillity i1n
combination with exceptionally great ease of operation.

The latter embodiment preferably comprises a
circuit as according to claim 1, comprising a housing 1n
which are accommodated a number of current control
elements controllable by the central control unit via

respective control terminals, and respective overcurrent
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safety elements connected i1n series to said elements,
wherein

| - the phase, neutral and optional earth
connections are jointly connected to respective poles of
a first connector and the neutral connection is connected
to a second pole of this first connecting means, which
first connecting means 1s connectable to the input feed
line;

- a number of phase cores, a neutral core and
optionally an earth core are connected to respective
poles of a second connecting means, for instance a
connector or terminal strip, which second connecting
means 1s connectable to the terminals for the electrical
units; and

- a number of control terminals are connected
to respective poles of a third connecting means, for
instance a connector or terminal strip, which third
connecting means 1is connectable to the central control
unit.

A specific embodiment has the special feature
that the second and/or the third connector is coupled
fixedly to the housing.

The cilrcuit according to the invention as
described above can advantageously be further provided
with bypass means for controlling the current control
elements without the operation of the central control
unit. The system can hereby be controlled in simple
manner via the bypass provisions in an emergency
situation.

A circult with a central control unit can
advantageously be provided with presentation means, for
instance a monitor, with which diverse characteristic
figures can be presented, for instance the total power or
the total power per group of switched-on electrical
units, the number of hours for which an electrical unit
has been switched on, the energy consumption over a
determined period and the like.
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The invention also relates to a module
comprlslng a housing in which are arranged a number of
current control elements controllable by the central
control unit via respective control terminals and
respective overcurrent safety elements connected 1n

series to salid elements.
The invention further relates to an electrical

cable, which is adapted to form part of a circuit
according to the invention, wherein each phase core and
each neutral core have a cross-sectional surface adapted
to the maximum current through the relevant core. This
electrical cable according to the invention comprises:

a number of insulated cores serving as phase
cores and each having a relatively small cross-sectional
surface;

an insulated core serving as neutral core with
a relatively large cross-sectional surface;

optionally an insulated core serving as earth
core with a relatively large cross-sectional surface; and

a jacket connecting and enclosing all said
cores.

The invention will be further elucidated with
reference to the annexed drawings. In the drawings:

Fig. 1 shows a diagram of a circuit according
to the invention in a first embodiment;

Fig. 2 shows a diagram of a complicated circuit
according to the invention;

Fig. 3 shows a diagram of a miCroprocessor-
controlled circuit according to the invention;

Fig. 4 is an example of a floor plan of a
storey showing diverse light fittings;

Fig. 5 is an example of a floor plan of a
storey showing a part of a low-voltage installation;

Fig. 6 is an example of a floor plan of a
storey showing diverse signal media;

Fig. 7A shows a top view of a DEPS module;

Fig. 7B shows a front view of the DEPS module
according to f£ig. 7A;
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Fig. 8-17 show examples of detailed control

current diagrams of a DEPS module;
| Fig. 18 shows an example of a terminal housing
"Interceptor";

Fig. 19 shows an example of a terminal housing
"Input interface";

Fig. 20 shows an example of a schematic
structure of an installation part indicating the diverse
components as shown in fig. 1-19.

Fig. 21 1s an example of a data network
structure of a determined building;

Fig..22 shows a computer screen displaying a
floor plan with electrical units;

Fig. 23 is an example of a wiring diagram of
the coupling of signal media;

Fig. 24 shows an example of a wiring diagram of
the coupling of a voltage output unit to a DEPS module;

Fig. 25 shows an example of a multi-unit panel
in front view, which multi-unit panel comprises inter
alia a number of DEPS modules and other units;

Fig. 26 shows an example of a traffic light
1nstallation according to the invention;

Fig. 27 shows a traffic monitoring installation
according to the invention;

Fig. 28 shows a street lighting installation
according to the invention:

Fig. 29 shows a schematic diagram of an
emergency power installation according to the invention:

Fig. 30 shows a schematic diagram of a sun
protection installation on the basis of a circuit
according to the invention;

Fig. 31 shows a schematic diagram of a door
operating installation on the basis of a circuit
according to the invention:

Fig. 32A shows a cross-section through an
electrical cable according to the invention;

Fig. 32B shows a side view of an end part of
such a cable; and
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Fig. 33 shows a diagram of a circuit according
o the invention in which the electrical cable according
to fig. 32 1s shown.

In the description following hereinafter of the
annexed figures, corresponding components are always
designated when applicable with the same reference
numerals.

Fig. 1 shows an example of a simple control
current diagram of electrical units 1 which are connected
by means of live conductors 7, the diameters of which are
adapted to fuses 44, and a central neutral conductor 5.
The electrical units are switched by means of hand-oper-
ated switches 21. The entire installation 1s connected to
an end group of a switching and distribution device 24 1in
which are situated for instance a group switch with main
fuse 22 and a main live conductor 16 and neutral
conductor 17. It is noted that in figure 1, and also 1in a
number of the figures following hereinafter, the cross-
sectional surfaces of the diverse conductors are
represented with relatively thick or relatively thin
lines; This indicates symbolically that the thick lines
correspond to cores with a relatively large Cross-
sectional surface, while the thin lines correspond to
cores having a relatively small cross-sectional surface.

Attention is further drawn to the fact that the
electrical units drawn in figure 1, which are designated
as lamps, are connected from left to right respectively
as a group of two lights connected in parallel and as
individual lamps. It will be apparent that any desired
combination is in principle possible.

Fig. 2 shows an example of a more extensive
control current diagram of electrical units 1, which can
be switched remotely by making use of relay 23 with relay
contacts 4 acting as switches which are connected by
means of control current wiring 20 to remotely placed
switches 21, which are manually operable and are
incorporated for instance in a central operating panel.
In figure 2 the components as according to figure 1 are
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designated with the same reference numerals. Insofar as
applicable, this i1s the case for all drawings.

' Fig. 3 shows an example of a complex control
current diagram of electrical units 1 which are connected
to a number of so-called DEPS modules (see also figure
7). The designation DEPS is an abbreviation of
Differentiated Electric Power Switch. The diverse
components 1n the modules are shown in figure 7. The DEPS
modules are connected to an end group of a switching and
distribution device 24. The electrical units can be
actuated by either an output module 57, which is in turn
connected using a data signal cable 61 to a Central
Processor Unit 59 with personal computer 60, and/or a
signal input unit 56 with signal media, in this case
pulse push-buttons, connected using a control current
signal cable 33. The electrical units can be actuated by
using a so-called Splitter module 25, on which input
voltages from an emergency control panel 10 and input
voltages from the voltage output modules 57 are brought
together for interconnection with the DEPS module. The
purpose of this design 1s to switch electrical units on
and off using microprocessor technology and by making use
of one or more emergency control panels. These emergency
control panels and the voltage output modules are
mutually coupled via one or more Splitter modules 25 via
control current cables 63 and connected to a connector
chassis part 43 of a DEPS module (fig. 7).

Fig. 4 1s an example of a storey floor plan
showing diverse light fittings 1, which can be fixedly or
releasably connected by means of electric connections to
a DEPS module 2 which is designated with the code DEPS
1301 and 1s described below. The collections of light
fittings designated by the border 3 can be connected
thereto. Figure 4 also shows examples of relay contact
codes 4 behind which light fittings can be connected. The
remaining floor plan drawings with installation

provisions which form part of fig. 4 are shown in fig. 5
and fig. 6.
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Fig. 5 is an example of a SULOrey floor plan on
which a part of a low-voltage installation is drawn. This
drawing shows the neutral conductors 5 and earth
conductors 6 to which a collection of electrical units,
in this case light fittings, can be connected. For the
purpose of voltage supply to light fittings i1t must be
possible for the switched live conductors 7 to Dbe
branched separately and they are connected for this
purpose to a terminal housing "Interceptor" (see fig.
18), which is connected in turn to the relevant DEPS
module (see fig. 7), in the multi-unit panel (see fig.
25) using live conductors 7 and neutral/earth conductors
5 6. The light fittings are fixedly connected via a
phase conductor and a neutral/earth conductor 14 to a
connection point 13, or are connected to socket 12 by
means of a cable and a plug. The light fittings can also
be switched outside the control system by making use of
an emergency control panel 10 which is fed via a power
supply unit 11. Reference 1s made to fig. 4 for the
position of the light fittings.

The installation of the DEPS modules with the
codes DPS-1304 and DPS-1305 is implemented in accordance
with the installations implemented as example.

The floor plan drawings with installation
provisions forming part of fig. 5 are shown in fig. 4 and
6.

The unit 25 is an example of a Splitter module
on which input voltages from the emergency control panels
10 with associated power supply unit 11 and input
voltages from the voltage output units 57 are brought
together for interconnection with the DEPS module. The
purpose of this structure is to switch electrical units
on and off using a central control unit and via the
emergency control panels.

Fig. 6 is an example of a storey floor plan
showing the diverse signal media, for instance passive
infrared (PIR) detectors 28, pulse push-buttons 29,

infrared transmitters 30, infrared receivers 31. These
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signal media are coupled to an input module which can be
accommodated in the multi-unit panel (see fig. 25), which
may Or may not be connected via a terminal housing "Input
interface" (see figure 19) which 1s coupled to the input
module via a signal cable 33. The floor plan with
installation provisions forming part of this fig. 6 are
shown in fig. 4 and 5.

Figures 7A and 7B relate to an example of a
DEPS module constructed from the following components: a
housing 40 in which the diverse components are
accommodated; a mailns voltage connecting provision 41; a
connecting provision for live switched conductors,
neutral and earth conductors (42); a connecting provision
for conductors with input voltages for activating relay
coils 43; fuses or other types of current-limiting and
current-protecting means 44 for individual protection of
conductors, relay contacts or electrical units against
overcurrent; working switch for making the DEPS module 45
free of voltage and current; warning provisions for
safeguarding the system against sabotage 46 with
connecting provisions 47. The remailning components form
the mounting means 48. The structure according to fig. 7
1s embodied with the above mentioned components. It is
however also possible to apply other types of relay,
voltage converter, voltage regulators etc. for specific
applications of the module making use of the electricity
distribution structure as described above.

Fig. 8-17 are examples of detailed control
current diagrams of a DEPS module, in which are to be
found the components of fig. 7 with the exception of the
anti-sabotage provision 46 and 47.

Fig. 18 1s an example of a terminal housing
"Interceptor" with components, such as: housing 49 with
terminals 50 for a live conductor, terminals for
neutral/earth 51 and mounting means 52 on which a
transition takes place from the separated wiring/cabling

to a more clustered wiring/cabling.




5

10

15

20

25

30

35

CA 02276727 1999-07-05

WO 98/31086 PCT/NL98/00001

15

Fig. 19 is an example of a terminal housing
"Input interface" with components, such as housing 53
with terminals 54 and mounting means on which a
transition takes place from the separated field
wiring/cabling to a more clustered wiring/cabling.

Fig. 20 is an example of a schematic structure
of an installation part showing the components as these
are designated in the foregoing figures 1-19, with the
exception of the signal input device 56, the control
voltage output unit 57, the power supply unit 58 for
feeding said units 56 and 57, the central processor unit
59 for programming the system, the associated computer
system 60, the data cabling 61, the supply voltage
cabling 62, the control voltage cabling 63, the cabling
of the optional sabotage contact 64 and the cabling for
the purpose of data transmission via the public telephone
network 66.

Fig. 21 is an example of data network structure
of a particular building 65, in which the components of
the above discussed drawings are to be found.

' Fig. 22 is a computer monitor on which 1s
displayed a floor plan (fig. 4) with electrical units, 1in
this case light fittings. Switching on and off of the
electrical units using this monitor is possible because
the monitor is coupled to the computer with computer
program and the data network as shown in the previous
figure.

Fig. 23 is an example of a wiring diagram of
the coupling of signal media, designated for instance
with the reference numerals 28, 29 and 31 with a signal
input unit, wvia an "Input interface" (see fig. 19).

Fig. 24 is an example of a wiring diagram of
the coupling of the voltage output unit 57 to a DEPS
module (see fig. 7).

Fig. 25 is an example of a multi-unit panel 1n
which are accommodated, among others, the following
components: DEPS modules (fig. 7), Splitter modules 25,




CA 02276727 1999-07-05

WO 98/31086 e PCT/NL98/00001

signal input unit 56, voltage output unit 57, power
supply unit 58 and other mounting means.

| Fig. 26 shows a schematic structure of the
application of a system with DEPS modules for a traffic

5 1light installation in which, in addition to the

components already mentioned above, the following
components are also shown: traffic detection loops 67,
pulse push-buttons 68 for pedestrians and cyclists and
traffic lights 69.

10 Fig. 27 shows a schematic structure with DEPS
modules for a traffic monitoring installation in which,
in addition to the components already mentioned above,
inter alia the following components are shown: traffic
detection loop 67, a speed detector 70, a fog detector

15 71, traffic i1ndicators 68, 72, 73, including fog
indicators 73.

Fig. 28 shows a schematic structure with DEPS
modules for a public street lighting installation with
inter alia the following additional components: traffic

20 detection loops 67, a movement detector 74, a dimmer
switch 75 and street lamp posts 76.

The designing and installing of this
lnstallation can take place quickly, reliably and in very
well controllable manner with a structural and well-

25 considered construction:

step 1: determining position of fittings and
connection points (see fig. 4);

step 2: completing an information form of a
switching module and designing installation drawings with

30 codings (see for instance fig. 5);

step 3: completing a programming form and
designing installation drawings (see figures 5 and 6) ;

step 4: assembling empty multi-unit panels (see
fig. 25, excluding the components) ;

35 step 5: construction of installation according

to installation drawings and placing and connecting of
multi-unit panels;
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step 6: filling in measurement data 1in the
information form for switching module;
| step 7: assembling modules and programming the
input and output and computer system in the factory; and
step 8: shortly before delivery, placing the
diverse modules and inserting the connectors.

Operation of the whole installation can take
place as follows on a computer with peripherals.

Starting the computer and logging 1in,
whereafter a menu appears. When continuing, there appears
on the screen a list which asks which building complex 1s
concerned. By typing or selecting relevant information a
floor plan of a determined complex appears. A north arrow
indication can be shown on this floor plan so that the
location of the complex can be related to 1ts
surroundings. Said buildings are indicated on this floor
plan. By now selecting a building there appears a side
view of a building supported by a direction indication.
It is herein possible to request diverse side views of
the building. Diverse storeys are shown on the side
views. It is for instance possible to switch on lighting
by clicking on the spaces on the sides of the building.
Promotional campaigns for the surrounding area for
instance can hereby be shown. It is herein also possible
to preprogram particular promotional campaigns, so that
at any desired moment a particular image can be displayed
automatically. If however it is required to switch on or
switch off the lighting of for instance one or more
storeys, or to view the status thereof, the storeys can
be clicked on for this purpose, so that the floor plan of
the relevant storeys appears. Other operations can also
be requested, such as for instance the operation of
sockets, sunblinds, electrically lockable and unlockable
doors and so on. This is therefore a multi-functional
system. On the floor plan electrical units can be
switched on or switched off by clicking thereon or

selecting a group thereof. It is also possible to operate
a complete security installation wilth the DEPS control
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system. The control system can therefore be used multi-
functionally. It 1s also possible to present on the
systém a plurality of forms of information relating to
the status of the 1nstallation, such as for instance: the
number of light fittings switched on; of a group of
buildings, per building, per storey, per outside wall
etc.; the switched on power of the electrical units; of a
group of buildings, per building, per storey, per outside
wall etc.; the energy consumption per hour, per day, per
month, per year of a group of buildings, per building,
per storey, per outside wall etc. By storing the wide
variety of information relating to user appliances in the
memory of the central control unit it is thus possible in
simple manner to request characteristic figures.

Control and switching equipment in the multi-
unit panels, which are deployed centrally at diverse
locations, function as autonomous installations.
Operation can therefore also continue to take place
locally in the case of failure of the central control
unit.

Remote control 1is in principle possible when
the installation is coupled to the international
telephone network and there is a good data connection, so
that the user appliances can be operated using a computer
from any location in the world. This is particularly
possible on the basis of ISDN telephone lines.

Operation of lighting can also take place by
means of a local switching medium, for instance a pulse
push-button in an office, by a group of control pulse
push-buttons 1n a department, couplings with card
readers, 1nfrared control using PIR (passive infrared)
detectors and so on, as the client desires. These signal
media are coupled locally to the relevant input cards
which are subsequently coupled via output cards to the
DEPS modules. In the case of failure of the operating
system or during maintenance operations the electrical
units can be switched outside the system using one or

more emergency control panels which are fed from power
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supply units. The emergency control panels are coupled by
means of multi-core cabling to the relevant switching
module with interposing of a Splitter module 25.

The system according to the invention can find
application in any type of building, for instance utility
building, health care buildings, dwellings and so on, but
also for public electrical units, such as traffic light
installations, traffic monitoring systems and street
lighting installations. Reference is made 1n this respect
to inter alia fig. 26, 27 and 28. The fig. 29, 30 and 31
to be described below relate to emergency power supplies,
a sun protection installation and a door operating sys-
tem.

Fig. 29 shows a schematic diagram, comprising
mutually coupled DEPS installations (see also figures 20,
26, 27, 28, 30, 31) with components in a multil-unit panel
(figure 25) with a switching and distribution device 80
and/or a no-break unit 9. This switching and distribution
device is fed from a transformer 77 from the public
energy distribution mains and an emergency power
generating set 78 with associated control and switch box
79 . The reference numeral 82 refers to feed lines for
equipment in the multi-unit panel (fig. 25), 1in this
embodiment also via no-break unit 9. When the voltage of
the public energy distribution mains falls away, signals
are passed via signal lines 81 to the control and switch
box 79 in order to start the emergency power generating
set and to the DEPS installation in oxder to switch off
the switched-over electrical units. If the emergency
power generating set is switched onto the switching and
distribution device, electrical units can be selectively
switched onto the emergency power generating set in a
predetermined selection, either automatically or
manually, this using a Central Processor Unit (CPU) 59,
which unit is connected by means of signal lines 61 to
computer 60, control and switch box emergency power
generating set 79 and input and output modules 56, 57 1n
the multi-unit panel (figure 25).
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Fig. 30 shows a schematic diagram of a sun

protection installation with application of DEPS modules,
wherein in addition to the above stated components the

following parts are also used: sunblind control motors 84
for raising and lowering sunblinds, awnings and the like,
end switches 85 for causing the sunblind control motors
to stop at the end of a movement stroke and sunblind
operating switch 83.

Fi1ig. 31 shows a schematic diagram of a door
operating installation with DEPS module. Herein the
following components are further used: door operating
push-button 86 for unlocking electrically controllable
door locks 86 and signal lines 87 coupled to the input

module 56 for lock, bolt and door position indicators.

The transformer 89 serves to supply a low voltage of for
instance 24 V for electromagnetic control of the locks in
question, for instance by making use of a solenoid with a
core movable therein.

Figures 32 and 33 show respectively an example
of an electrical cable according to the invention and
application thereof in a configuration corresponding with
figure 2.

Figure 32 shows a multi-core electrical cable
with a number of current conductors, which are designated
in groups with 101, 102 and 103 and are electrically
insulated from each other by individual insulation
sheaths. Figure 32 also shows that the neutral core 101
and the earth core 102 have a larger diameter than phase
cores 103. Cable 120 1s intended in this embodiment to be
laid in the ground. For this purpose it is provided in
this embodiment with a metal reinforcement 105, although
in other applications this metal reinforcement 105 can be
omitted. The i1nsulation sheaths of the individual cores
are designated with the reference numeral 104. The
collective sheath which holds together and encloses the
bundle of cores 1s designated with 124.

Figure 35 shows the application of cable 120 in
an electrical circuilt as according to figure 2, wherein
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rhe electrical units, in this case light fittings 126,
are supplied with voltage from switching module 127,
which incorporates the following components: fuses 44
against overcurrent, relay 23 with switch contacts 4 and
connector chassis part 42 (see also figure 3). The cable
according to figure 32 is connected to connector 42 using
connector 212. The relay 32 is actuated by means of the
switches 21, which are connected by means of control
current cores 20 bundled in cable 214 to a connector
chassis part 43 on the DEPS module. Electrical units 126
and DEPS module 127 are supplied with voltage from an end
group of a switching and distribution device 24, in which
a group switch with main fuse 22 1s arranged for the
protection against overcurrent of cores 130, 131, 131 of
feed cable 133. The safety devices 22 and 44 are mutually
selective, as will be apparent from the foregoing de-

scription of the principles of the invention.
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NEW CLAIMS

1. Domestic circuit for selectively providing
electric supply voltage from an input feed line with a
neutral conductor, a phase conductor and optionally an
earth conductor to individual or parallel-connected
groups of connected terminals each comprising a phase
core, a neutral core and optionally an earth core, to
which electrical units using electricity, for instance
light fittings, are or can be connected, which circuit
comprilises:

- a neutral connection between the neutral
conductor and each neutral core;

- optionally an earth connection between each
earth conductor and each earth core; and

- a phase connection between the phase
conductor and each phase core, in which phase connection
1s arranged a current control element; and

characterized in that

- an overcurrent safety element, for instance a
fuse, 1s incorporated in each phase connection and which
limits the current to the maximum value determined for
the relevant phase connection; and

each phase core has a cross-sectional surface
adapted to the maximum current through this phase core.

2. Circuilt as claimed in claim 1, wherein the
current control element 1s a switch or relay.

3. Circuit as claimed in claim 1, wherein a
current control element is a controller, for instance a
thyristor controller.

4. Circuit as claimed in claim 1, wherein each

neutral core has a cross-sectional surface adapted to the

maximum current through this neutral core.

AMZNDED SHEET
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5. Circuilt as claimed 1in claim 1, wherein each
overcurrent safety element is arranged in the relevant
phase connection close to the phase conductor.

6. Circuit as claimed 1n claim 1, wherein only
the part between the overcurrent safety element and the
relevant terminal has a cross-sectional surface adapted
to said maximum current through the relevant phase core.

7. Circult as claimed in claim 1, comprising a
central control unit, for i1nstance a switch panel, a PLC,
a PC or the like, which 1s adapted to control the current
control elements, for instance under program control with
operation on the basilis of external instructions, for
instance commands from a keyboard, a mouse, light sen-
sors, warning sensors or the like, for instance according
to the program present 1n the central control unit.

8. Circult as claimed in claim 1, comprising a
housing in which are accommodated a number of current
control elements controllable by the central control unit
via respective control terminals and respective
overcurrent safety elements connected in series to said
elements, wherein

- the phase, neutral and optional earth
connections are jointly connected to respective poles of
a first connector and the neutral connection is connected
to a second pole of this first connecting means, which
first connecting means 1s connectable to the input feed
line;

- a number of phase cores, a neutral core and
optionally an earth core are connected to respective
poles of a second connecting means, for lnstance a
connector or terminal strip, which second connecting
means 1is connectable to the terminals for the electrical
units; and

- a number of control terminals are connected
to respective poles of a third connecting means, for
instance a connector or terminal strip, which third
connecting means 1s connectable to the central control

unit.

ANMENDED SHEET
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9. Circuit as claimed in claim 8, wherein the
first, second and/or the third connecting means is
coupled fixedly to the housing.

10. Circuit as claimed in claim 7, comprising
bypass means for controlling the current control elements
without the operation of the central control unit.

11. Circuit as claimed in claim 7, comprising
presentation means, for instance a monitor, with which
diverse characteristic figures can be presented, for
instance the total power or the total switched-on power
per group of terminals, the number of hours for which an
electrical unit has been switched on, the energy
consumption over a determined period and the like.

12. Module comprising a housing as specified in
claim 8, in which housing are arranged a number of
current control elements controllable by the central
control unit via respective control terminals, and
respective overcurrent safety elements connected in
series to said elements.

13. Electrical cable adapted to form part of a
circulit as claimed in claim 4, which cable comprises:

a number of insulated cores serving as phase
cores and each having a relatively small cross-sectional
surface;

an 1insulated core serving as neutral core with
a relatively large cross-sectional surface;

optionally an insulated core serving as earth
core with a relatively large cross-sectional surface: and

a Jacket connecting and enclosing all said

cores.

fonzNUED SHEET
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