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SYSTEM CONSISTING OF A NUMBER OF MODULES FOR MONITORING AND
CONTROLLING AN ELECTRICAL INSTALLATION

Field of the invention

The present invention relates to a system for monitoring and controlling an electrical
installation. The invention will be explained in particular in connection with monitoring and
controlling electrical installations in a private househdld, but may also be applied in
connection with electrical installations used in e.g. an old people's home, an office

environment, or electrical installations for industrial use.

Background of the Invention

Devices for monitoring and controlling electrical installations exist today.

Some of the best-known devices for monitoring and controlling an electrical installation
include a ground fault circuit interrupter, also known as a GFC Interrupter which interrupts
the power supply to a main electrical distribution board by detecting a fault current. The
main electrical distribution board also contains a number of fuses to protect against
overloading and short circuits. The ground fault circuit interrupter and the fuses are
devices which may be used both to perform simple monitoring of the electrical installation
and to control the electrical installation. The control may consist of interrupting the power
of the entire electrical installation of the GFC interrupter, or the control may consist of

interrupting the power to a part of the electrical installation of the fuses.

Some of the simplest devices for exclusively controlling part of an electrical installation
may consist of a motion and light level sensor connected to a relay designed to disconnect
or connect power. Such a device for controlling part of an electrical installation may for
instance be used for switching on or off outdoor lighting such as e.g. a lamp. The device is
e.g. adjusted to switch on the lamp and keep it switched on for a given time interval after

detection of a motion when the level of light is below a given level.

Some of the purposes of the existing devices for monitoring and controlling electrical
installations include protecting the users from electric shock or securing against fire caused
by the electrical installation; or in the example with control of the outdoor lamp, to save

power.

CONFIRMATION COPY
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WO 01/73912 describes an apparatus and a method for early detection of disturbances
such as arcing faults in an electrical installation. It is described that most arcing faults are
not detected by a GFC interrupter or by fuses. The application describes that the detection
of arcing faults takes place by monitoring the existence of RF (radio frequency) transients
in an electrical signal. The existence of RF transients is determined by means of a detector.
Each detector consists of at least two sensors. The transients that derive from ordinary
dampers and from normal use of switches are sorted out through processing of the
transients. A relative value for the transients which are considered to be abnormal is
summed up, and when this value reaches a predetermined level, an alarm is activated
and/or the power is interrupted. It is described that the detectors may be located in a

central electrical distribution board.

One of the disadvantages of this monitoring system is that it is rather complex. Among
other things, the complexity is due to the fact that each detector consists of at least two
sensors. Furthermore, it is necessary to determine very precise reference values for the RF
transients so that no other RF signals activate the alarm or the disconnection of the

electrical installation.

US 6,509,658 is an American patent which describes a system for automatic interruption
of the connection to an electrical appliance which is located in a place in which there is no
light at a given time. Among other things, this takes place by means of two relays and a
light sensor. The purpose is to automatically disconnect electrical appliances during
nighttime when appliances are also consuming power, e.g. for stand-by mode, and to only

have the electrical appliances switched on during daytime.

This system for reduction of power consumption has the disadvantage that the power to an
appliance is only interrupted when no light is registered. Despite the fact that it is
described that the appliances which are disconnected are in stand-by mode, it is not
described how it may be determined whether a particular appliance is in stand-by mode. It
is merely described that "the power switching controller” connects or disconnects the

connection to an electrical appliance depending on the presence of light.

Summary of the invention

One of the purposes of the present invention is to provide a system for monitoring and
controlling an electrical installation, and a system which eliminates the drawbacks of the

prior art.
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Another purpose of the invention is to provide a reliable system which is capable of
optimizing the power consumption of a given electrical installation, but where the
optimization does not only take place based on considerations regarding economy or
security, but also takes place based on considerations regarding operation and control, and

in this manner provides advantages both for a consumer and a power supplier.

These purposes are obtained in a first aspect of the invention through a system for
monitoring and controlling at least one power conductor, where the system is designed for
use in connection with an electrical installation with at least one power conductor for
distribution of power to at least one output designed for connecting one or more electrical

appliances, and where the system includes

- a detector which is operationally located with respect to one power conductor, and where
the detector is capable of detecting a magnetic field around the conductor, and where the
detector is adapted to give an electric output signal as a response to a detected magnetic
field of the power conductor,

- a regulator which for regulating the power of the power conductor, and where the
regulator is adapted to at least respectively interrupt and connect the power of the power
conductor as a response to a control signal from a control

- a control for processing the output signal from the detector and for controlling the
regulator as a response to the output signal from the detector, and possibly also as a
response to an external control signal

- a memory designed for containing reference values for at least one predefined instant
power consumption and for at least one predefined accumulated power consumption as a
function of time, and a connection means for transmitting and receiving signals from and
to the control, and

- said system being adapted in such a manner that, based on the detected magnetic field,
an indication of both an instant and an accumulated power consumption is achieved as a
function of time, to be compared to the predefined instant power consumption and the

predefined accumulated power consumption.

In principle, the detector may be any kind of magnetic field sensitive component. It may
for example be a magnetoresistive resistance or a pick-up from a coil. These components
are used together with matching amplifier and filter circuits and matching software. In the
preferred embodiments, which are described in detail in this application, a Hall sensor is

used as detector.

The system is e.g. also able to detect and process the instant power consumption that may

change with a frequency in a radiofrequency frequency range. The change of instant power
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consumption with such frequency of change may be due to electrical disturbances such as

e.g. arcing faults.

The regulator may be an on/off relay and/or a triac control and/or a control by means of
transistors. Triac and transistor control can switch a power conductor on/off, but may also

be used for damping.

In a preferred embodiment, one detector is located for one conductor so that the control
may take place at a level down to one single output connected to one single electrical
appliance. Accordingly, one detector and one regulator are in a preferred embodiment
provided for each conductor. A possible advantage by providing one detector and one
regulator for each conductor is that hereby exclusively a particular part of the electrical
installation connected to that particular power conductor may be regulated. The reason for
the regulation or e.g. a shutdown of the conductor may be an electrical disturbance or
undesired stand-by power consumption. A first alternative to this is to place more
detectors operationally with respect to a conductor. A second alternative is to place a

detector operationally with respect to several conductors.

Through simple means, monitoring of instant and accumulated power consumption is thus
combined. A possible advantage by combining monitoring of instant and accumulated
power consumption and using the same means for e.g. detecting the power consumption is
that a simple, cost-efficient and commercially interesting solution is provided which is
suited for installation in a central distribution board of e.g. a household. The accumulated
power consumption may indicate undesirable stand-by power consumption or undesirable
overconsumption of power. The instant power consumption may indicate an electrical
disturbance such as an arcing fault which e.g. shows in the power consumption as a
transient. Such transients normally show as a quite rapid change in the instant power
consumption. The frequencies of the instant power consumption changes due to electrical
disturbances are normally in the radio frequency range. Therefore the system is adapted
e.g. to detect with a time-resolution in the radio frequency range.

Since the power consumption is registered, by means of which the energy consumption is
also registered, it is also possible to give a signal regarding the operating duration of a
connected appliance so that it is e.g. possible to change a light source or lamp before it
stops working. The system may also transmit a signal when e.g. at least one light source
or lamp has stopped working. This may be the case when it is registered that consumption
is e.g. 60 W less than normal. This provides increased user-friendliness, e.g. in a
restaurant, in a hotel or in high-ceilinged places and/or places that are difficult to access,

and where it is thus expensive to change light sources often.
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Finally, it is also possible to configure and/or monitor and/or control the system from an

external unit.

According to an embodiment of the invention, at least two of the elements comprised by
the system are located in one monitoring module for monitoring and controlling at least
one power conductor, one or more detectors, one or more regulators, the control, the

memory as well as the connection means.

It may be preferred that each monitoring module contains its own control and/or its own
memory and/or its own connection means in order to increase the redundancy and
consequently secure the highest possible reliability of a largest part of the system. It is,
however, possible to omit this redundancy from the system and instead employ the system

with a central control and/or a central memory and/or a central connection means.

According to an embodiment of the invention, the system includes at least two monitoring
modules which are located in the immediate vicinity of a distribution panel of the electrical

installation.

An example of an advantage caused by this is that the distance from the distribution panel
to these elements is thus relatively short, and consequently an increase in reliability is e.g.

achieved.

According to an embodiment of the invention, at least the detector and the regulator are
located in the immediate vicinity of a distribution panel of the electrical installation.

Among other things, this provides the possible advantage that the signalling route of
control signals between the different modules is relatively short. A result of this is e.g. that
an external signal may be distributed in a simple manner to the different modules.

According to another aspect of the invention, the purposes of the invention can be fulfilled
by a method for use of a system for monitoring and controlling at least one power
conductor, said system being designed for use in connection with an electrical installation
with at least one power conductor for distribution of power to a number of outputs, said
outputs being designed for connecting one or more electrical appliances, and said system

comprising

- a detector

- a regulator



WO 2006/007845 PCT/DK2005/000495

10

15

20

25

30

35

- a contro}
- a memory

- a connection means
the method comprising the steps of

- detecting a magnetic field through the power conductor in order to generate an output
signal as an indication of an instant power consumption and as an indication of an
accumulated power consumption, »

- determining an accumulated power consumption as a function of time for one or more
electrical applian’ces connected to a power conductor

- storing of at least one predefined reference value for the accumulated power
consumption of one or more electrical appliances connected to a power conductor

- determining an instant power consumption of one or mere electrical appliances
connected to a power conductor

- storing at least one predefined reference value for the instant power consumption of one
ore more electrical appliances connected to a power conductor

- regulating the supply of power to a power conductor by means of the regulator as a
response to a signal from the control, based on the detected accumulated or instant power
consumption of one or more electrical appliances connected to a power conductor,

alternatively based on an external control signal.

A signal which is received through the connection means may include one or more of the
following signals: the magnetic field as measured and possibly at least partly processed by
the detector, a user input in the form of activation of an electrical switch in a room, and/or
specification of data from an external unit such as a PC which is capable of communicating
with the connection means, a signal from a light sensor, a signal from a temperature
sensor, a signal from a motion sensor, a signal to dampen, interrupt or connect the power
supply to a specific conductor (by means of the regulator), a signal transmitted from

another connection means, and/or a signal from a power supplier.

A signal which is sent through the connection means may include one or more of the
following signals: a control signal for the regulator to disconnect, connect or dampen a
power conductor, an alarm signal in case of a power conductor conducting substantially
more power than expected with respect to the predefined accumulated power consumption
of the connected electrical appliance(s) (such as a freezer that is in need of defrosting), an
alarm signal in case of power conductors not conducting power where conduction of power

could be expected (such as a freezer which is broken), or an alarm signal in case of power



WO 2006/007845 PCT/DK2005/000495

10

15

20

25

30

35

7

conductors conducting power when they should not. (Such as light in a shed during the
night, light in one or more places in a household during a vacation period or the like).

Finally, the signals that are transmitted from the control may be an alarm signal, possibly
together with a signal to disconnect a power conductor, as a consequence of detection of
one or more occurrences of instant power consumption by a power conductor, which is an
indication of an electrical disturbance such as an arcing fault. An arcing fault may e.g.
show in the power consumption as a transient. Alternatively it can be chosen to transmit
this alarm signal when a number of transients in the power consumption exceed a
predefined reference value of an addition of several occurrences of instant power

consumption.

Finally, signals will be transmitted with an alarm in a predefined but variable extent in the
case of parts of the installation being disconnected by one or more relays, e.g. because of
such electrical disturbances. Furthermore, signals may be transmitted to the power

supplier.

In further embodiments of the invention, the system may also be used to communication

with a fire department or a security service.

Both the signals that are sent and received may be transmitted through wiring and/or
through wireless transmission. Wiring may include one or more of the following known
forms: separate conductors, the telephone network including the internet, power
conductors in an electrical installation, the electrical power network, etc. Wireless
transmission may include one or more of the following known forms of communication

such as the mobile telephone network, RF signals, Bluetooth©® communication, etc.

The method may further comprise that interruption of the power supply takes place due to
the determination, by means of the detector of the power conductor, of an accumulated
power consumption which is equivalent to a value below a lowest predefined reference

value for the accumulated power consumption.

In order to determine the lowest predefined reference value for the electrical appliance(s)
which is/are connected to a power conductor, the particular appliances may e.g. be
switched to stand-by mode. After this, it is possible to let the detector measure the power
consumption. Alternatively, a value for stand-by consumption may be set for a given
appliance connected to a given conductor. This value may be set through the connection
means. 0-10% may possibly be added to this entry or to the measured value.
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Subsequently, it may be specified how long a consumption equivalent to stand-by

consumption is tolerated.

Whether or not interruption should take place as a consequence of a substantial detection
of a stand-by consumption during a given period of time, may as a further possibility be
made dependent on the presence of signals from other associated units such as a motion

sensor.

Since the power conductors, in which a power consumption is detected which substantially
corresponds to or is immediately above stand-by power consumption during a given period
of time, will be disconnected, disturbances may not at all arise during the period of time in
which they are disconnected. This increases security during this period of time without the
necessity of monitoring for transients in power consumption. At the same time, no
unnecessary magnetic fields are created around the power conductors in the electrical
installation during this period of time. Some studies show, and some consumers think that
these magnetic fields constitute a form of "electrosmog". This electrosmog may influence

people's well-being and at worst their health.

According to possible preferred embodiments, a detector and a regulator are installed for
each power conductor. It is further preferred that only one or at least relatively few
electrical appliances are connected to each power conductor with a detector. This will
prevent a situation in which actual consumption of an appliance, which is being used,
among several appliances connected to a power conductor, is interpreted as stand-by
consumption of several appliances. However, these situations will mainly arise in cases
where a relatively high number of appliances are connected to a power conductor, and/or
where the stand-by consumption of each of the appliances is relatively high, and/or where
an actual power consumption during use of one or more of the appliances is relatively low.

The method may further comprise that interruption of the power supply takes place due to
the determination, by means of the detector of the power conductor, of an accumulated
power consumption which is equivalent to a value above a highest predefined reference

value for the accumulated power consumption.

In order to determine the highest predefined reference value for the electrical appliance(s)
which is/are connected to a power conductor, the particular appliances may be switched to
normal operating mode. After this, it is possible to let the detector measure the power
consumption. Alternatively, a value for operating mode consumption may be set for a
given appliance connected to a given conductor. This value may be set through the
connection means. 0-10% may possibly be added to this entry or to the measured value.
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Subsequently, it may be specified how long a consumption equivalent to overconsumption

is tolerated.

The method may further comprise that interruption of the power supply takes place due to
the determination, by means of the detector of the power conductor, of an instant power
consumption which is equivalent to a value above a highest predefined reference value for

the instant power consumption.

The method may further comprise the following steps

- establishing a user profile for the electrical installation, said user profile comprising at
least one of the following criteria: which power conductors may be disconnected, how long
the power conductors may be disconnected, which time of the day the disconnection is
desired, expected duration of the disconnection, cause for the disconnection to be desired,
expected saving due to the disconnection.

- storage of the user profile

- interruption of the power supply to one or more power conductors according to the user

profile based on an external control signal, e.g. sent by a power supplier.

The method may further comprise the following steps

- establishing a user profile for the electrical installation, said user profile comprising at
least one of the following criteria: which power conductors may be dampened, how long
the power conductors may be dampened; which time of day the damping is desired,
expected duration of the disconnection, the cause for the disconnection to be desired,
expected saving because of the disconnection.

- storage of the user profile

- damping of the power supply to one or more power conductors according to the user

profile based on an external control signal, e.g. sent by a power supplier.

By user profile may be understood one or more of the following criteria: which power
conductors may be disconnected or dampened, how long the power conductors may be
disconnected or dampened, under which circumstances the power conductors may be
disconnected or dampened. By circumstances may be understood: time of day, expected
duration of the disconnection or damping, the cause for the disconnection or damping to
be desired, including if there is a risk of disturbances in power supply from the power
supplier, or if there is a desire of connection shifted in time of the power conductors after a

total power supply failure, the expected saving due to the disconnection.
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Thus, it is e.g. possible for the power supplier to offer different power supply products to
different consumers according to a defined user profile. These products may e.g. include
that all power conductors in a consumer's electrical installation except the
freezer/refrigerator may be disconnected during a peak period like e.g. between 8 and 16
Monday to Friday. Another example may be that all power conductors in a household
except the power to the refrigeration and/or freezer element may be connected later for
this electrical installation than that of other consumers after a possible total supply failure.
The described examples may also be combined. .During a disconnection of most of an
installation between 8 and 16 Monday to Friday for a household (or during weekends for
offices that are not manned during weekends), security will be increased due to the fact
that no problems may arise in electrical appliances or the installation, which are thus not
connected during this period of time. This will increase security while minimising power

consumption.

A power conductor which has been disconnected or dampened must be fully connected
again. As described, the disconnection may e.g. be due to the determination of a power
consumption which is substantially equal to a stand-by power consumption during a given
period of time; due to a power consumption which is substantially higher than the usual
power consumption during a given period of time; due to disturbances; due to the power
supplier's disconnection of the power conductor. Damping would normally be due to the
power supplier's damping of the power conductor.

The connection may take place after receipt of signals in the control which signify that a
light sensor and/or a motion sensor is/are activated. The connection may also or
alternatively to the above happen due to activation of one or more other regulators or
switches in the installation, and/or after a predetermined amount of time. If the cause of
the disconnection is a disturbance in the electrical installation, it is possible that the power
conductor(s) which has/have been disconnected must be reconnected through manual

intervention.

Changes to the configuration of the system according to the invention may take place by
means of one or more of the following units connected to the (one or more) connection
means: a PC, a Personal Digital Assistant, a mobile telephone or similar units with a user
interface and software for displaying and/or changing the configuration. Finally, such units
may alternatively be used to control or monitor the system from a given location, e.g. via

SMS or e-mail.

In general the various aspects of the invention may be combined and coupled in any way

possible within the scope of the invention.
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Brief description of the figures

FIG. 1 shows the location of monitoring modules in principle according to a possible
embodiment of the invention in an electrical installation.

Among other things, FIG. 2 shows four detectors in a monitoring module in principle
according to a possible embodiment of the invention for switching on/off electrical
appliances and installations, and

FIG. 3 shows a detector in a monitoring module in principle according to a possible
embodiment of the invention for damping and/or switching on/off connected electrical

appliances.

Detailed description of the figures

FIG. 1 shows the location of monitoring modules 12,13 in principle according to a possible
embodiment of the invention in an electrical installation. The figure shows a service
conductor fuse 1 located in a support of an overhead line or an electricity cabinet near a
road, and a service conductor 2 leading to an electricity supply meter 3 of a household.
The electricity supply meter may be associated with an IP address. From there the power
is transported to a standard GFC interrupter 4 and on to the automatic switch 5 and the
automatic switch 6. In this embodiment, the automatic switches 5, 6, the GFC interrupter
4 as well as the monitoring modules 12, 13 are located in a distribution board 7 (this
distribution board may also be referred to as a group board or a main board). From the
automatic switches 5, 6 the power is transported to the individual monitoring modules

through current-carrying electric wires as shown by 14.

A first monitoring module 12 is a module for monitoring and controlling the power of an
output, which in the shown example is connected to three lamps 10. A second monitoring
module 13 is a module for monitoring and controlling the power of an output, which in the
shown example is connected to three lamps 9. In addition to switching on/off the power of
the three lamps 9, the second module 13 is also capable of damping the power supply to
the three lamps 9. A more detailed description of the monitoring modules 12, 13 is found
in the description of FIG. 2 and FIG. 3.

By means of push-buttons 8, the first monitoring module 12 can switch the lamps 10 on or
off via a signalling route which comprises a power conductor 15. Lamps 10 are shown in
the example, but it goes without saying all forms of electrical installations and appliances
may be connected to the first monitoring module 12, such as a freezer. The example also

shows lamps 9, but all forms of electrical installations and appliances, for which it is
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appropriate to dampen the power consumption, may be connected to the second
monitoring module 13. In the shown embodiment, a PC is connected to the collection of
modules 17 via a signalling route 16. This PC may also be connected via the internet. In an
embodiment with fixed wiring, the signalling routes 15,16 may consist of a 4-conductor

bus communication.

In further embodiments, the collection of modules 17 may, apart from the shown
connected units 8,9,10,11, also be connected to units such as: a light sensor, a
temperature sensor, a motion sensor, or a unit which is capable of receiving and
transmitting a signal to dampen an appliance connected to the other monitoring and
control module 13. As an example a gateway may also be connected, said gateway
providing connection to a mobile telephone. Finally the system may be designed to

communicate with e.g. a power supplier.

FIG. 2 shows four detectors 24 in a first monitoring module 12 in principle according to a
possible embodiment of the invention for switching on/off the connected electrical
appliances or installations. The figure shows supply of power to the module via power
conductors 14. The figure also shows a number of power conductors 23 which lead to four
outputs 19,20,21,22. A detector 24 is located for each of the four outputs in this
embodiment. In this embodiment according to the invention, the detector is a Hall sensor.
The detector 24 is shown as located above the power conductors 23, but the exact location
of the detection means is decided based on the desired embodiment according to e.g.
present conditions of space and magnetic fields. The exact location is also decided with

respect to the operational characteristics of the chosen detector.

The modules are preferably provided in a size and with attachment means for mounting
the modules on standard-sized mounting rails normally provided in the electrical
distribution board. Such standard-sized modules may e.g. in Europe be provided according

to DIN (Deutsche Industrie Norm).

Each output is connected to a lamp 18. The example shows a lamp 18, but it goes without
saying that all forms of electrical appliances or installations may be connected to the
monitoring module 12, such as e.g. a freezer at output 22, a refrigerator at output 21, a
coffee maker at output 20 and a copying machine and/or a soda machine at output 20. In
this embodiment, the number of outputs in the module is four, but the number of outputs
may be chosen according to the desired embodiment. In this embodiment, each output is
provided with a relay for disconnecting/connecting each output. In the shown embodiment
the relay comprises a relay coil 26 and a relay switch 25. The relay may also constitute a

regulator. This regulator may be an on/off relay and/or a triac control and/or a control by
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means of transistors. Triac and transistor control can switch a power conductor on/off, but

may also be used for damping.

Each detector 24 detects the magnetic field around the individual power conductor 23 for
the individual output. Processing of the magnetic field in the actual detector may vary
according to the type and make of the detector. A signal from the detector is transmitted
to a control 27 through a wiring (not shown). In this embodiment, the control 27 includes
a micro processor (not shown) with matching storage means (not shown) and connection
means (not shown). In this embodiment, the micro processor in the control 27 also
processes the signal from the detector 24. Among other things, this processing includes
amplification and filtration of the signal so that a signal is achieved which indicates an
instant power consumption and thus possible disturbances in the power consumption as a
function of time. The processing also includes comparison of a measured instant power
consumption and a measured accumulated power consumption to previously measured

values and/or predefined reference values.

The reference values comprise reference values for an accumulated power consumption,
including the stand-by power consumption and an expected maximum power consumption
at normal functioning of the appliance(s) or installation(s) which is/are connected to a
given power conductor. The reference values also include values of instant power
consumption in order to determine an acceptable level of electrical disturbance for the
appliance(s) or installation(s) which is/are connected to a given power conductor
(equivalent to a given output). The method or configuration as well as the reference
values, based on which the comparison takes place, are stored in the memory (not

shown).

Based on the comparison, the power supply may be interrupted and/or signals may be
transmitted via the connection means. A user profile for the particular electrical installation
is stored in a central memory or in each of the memories in the individual monitoring
modules 12,13 (13 is shown in FIG. 1 and FIG. 3). This user profile describes which power
conductors may be disconnected, for how long the power conductors may be disconnected,
and under which circumstances the power conductors may be disconnected as a
consequence of a given control signal from a power supplier. This control signal is received
via the connection means (not shown). It is also via the connection means that the
individual module and/or a central module is/are capable of receiving and transmitting

signals from and to other modules and connected units.

A high instant power consumption, a transient, indicates a disturbance such as an arcing

fault which arises in the electrical installation and/or in the connected appliances or
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installations. The disturbances may be due to beginning short circuits or bad electrical
connections which are not detected in due time by a GFC interrupter or by automatic
switches. By detecting electrical disturbances significantly earlier than the GFC interrupter
or the automatic switches, it is e.g. possible to avoid the risk of fire caused by the

disturbances.

An arcing fault may appear when two power conductors in the electrical installation
become separated by a small air gap that allows current to pass through it. In most
instances of arcing faults, the current flows intermittently, as if there is a switch that is
turned alternately and irregularly "on" and "off'. Arcing faults may lead to the following
threats and problems: 1) A fire hazard resulting from excessive heat that is liberated
unexpectedly at an insufficiently protected arcing zone. 2) An arcing fault which develops
into a major fault, damaging the electric appliance or machine in which it occurs, and
leading to a final short circuit and current termination. 3) An arcing fault which leads to
bursts of over currents and to irregular current supply, which accelerates the wear of the

electric appliances involved.

A series arcing fault is not protected by fuses or circuit breakers that protect against
dangerous over-currents by terminating the current flow in the event of a short-circuit or
protected by an overload ground fault interrupters which terminates the current flow
whenever there is a dangerous leakage of current from a "line" (phase) conductor to a
"ground” conductor. This is e.g. due to the current being limited by a load resistance, and
is consequently below a threshold value predefined as dangerous. A parallel arcing fault is
also not completely protected by fuses or circuit breakers, since as long as an average
current is below a predefined threshold value, the parallel arcing fault continues to
constitute a fire hazard. Also, there is the potential for a short-circuit build-up, followed by

current termination.

FIG. 3 shows a detector 24 in a monitoring module 13 in principle according to a possible
embodiment of the invention for damping and/or switching on/off connected electrical

appliances.

In the case of possible disturbances and/or in the case of a given power consumption
which is detected by the detector (the Hall sensor) 24, the power connection via the power
conductor 23 of the output 29 can be turned off or dampened. In this way, the lamp 28 is
not provided with power, or the lamp 28 is dimmed. This may also happen as a result of a
signal which is received from the power supplier or from another module. A regulator is
used for turning on/off and possible also for damping. This regulator may be an on/off
relay and/or triac or transistor control. In principle, the control 27 comprises the same
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means and functions according to the same principles as described for FIG. 2. However, in
the shown embodiment it is possible to dampen the power supply to the output 29 by
means of a damper 30 based on a damping signal received via the connection means
which is comprised by the control 27. In the case of detection of disturbances of an output,

the output will normally be interrupted and not merely dampened.

In special cases, the damper 30 may be used in combination with overall processing and
control of the power supply from a power supplier. Based on a previous arrangement with
the consumer, it is possible to dampen or turn off the power supply during periods of time
with peak loads on other parts of the distribution network than the part of the distribution
network to which the particular electrical installation is connected. This may minimise
expenses to a possible expansion of the distribution network. This may also be applied in
connection with faults on or damage to the distribution network, and where a connection
shifted in time must take place in order to avoid overloading of the power supply. In this
embodiment, the number of outputs in the module is one, but the number of outputs may

be chosen according to the desired embodiment.

In a preferred embodiment, the control 27 is pre-programmed so that the power supplier,
via a wired connection such as via the internet or via a wireless connection, e.g. via a PC,
may regulate disconnection and connection of the electrical installation with respect to the
particular part of the distribution network. The regulation of disconnection may e.g. take
place during daytime in private households when the residents are not at home, but other
consumers such as offices and factories are manned. The regulation of connection may
e.g. take place in connection with a fault on or damage to the distribution network, and
where some consumers such as hosbitals, offices and companies need to be connected
quicker than other consumers such as private households or electric heating in summer

cottage areas.
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Claims

1. A system for monitoring and controlling at least one power conductor, said system being
designed for use in connection with an electrical installation with at least one power
conductor for distribution of power to at least one output designed for connecting one or

more electrical appliances, said system comprising

- a detector which is operationally located with respect to one power conductor, and where
the detector is capable of detecting a magnetic field around the conductor, and where the
detector is adapted to give an electric output signal as a response to a detected magnetic
field of the power conductor,

- a regulator for regulating the power of the power conductor, and where the regulator is
at least adapted to respectively interrupt and connect the power of the power conductor as
a response to a control signal from a control

- a control for processing the output signal from the detector and for controlling the
regulator as a response to the output signal from the detector, and possibly also as a
response to an external control signal

- a memory designed for containing reference values for at least one predefined instant
power consumption and for at least one predefined accumulated power consumption as a
function of time, and a connection means for transmitting and receiving signals from and
to the control, and

- said system being adapted in such a manner that, based on the detected magnetic field,

. an indication of both an instant and an accumulated power consumption is achieved as a

function of time which may be compared to the predefined instant power consumption and

the predefined accumulated power consumption.

2. A system according to claim 1, where at least two of the foliowing elements comprised
in the system are located in one monitoring module for monitoring and controlling at least
one power conductor; one or more detectors, one or more regulators, the control, the

memory as well as the connection means.

3. A system according to any of the claims 1 or 2, said system comprising at least two
monitoring modules located in the immediate vicinity of a distribution panel of the

electrical installation.

4. A system according to any of claims 1-3, where at least the detector and the regulator

are located in the immediate vicinity of a distribution panel of the electrical installation.
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5. A system according to claim 1, wherein the system is adapted to give an output signal
from the detector and is adapted to control the regulator of a conductor associated with
the regulator and/or is adapted to control one or more regulators of other conductor(s) in
response to the output signal from the detector, wherein the output signal comprises

changes in the instant power consumption due to electrical disturbances.

6. A system according to claim 2, wherein at least one monitoring module is also adapted
to distribute electricity from an input power conductor to at least two power conductor

outputs.

7. A method for use of a system for monitoring and controlling at least one power
conductor, said system being designed for use in connection with an electrical installation
with at least one power conductor for distribution of power to a number of outputs, said
outputs being designed for connecting one or more electrical appliances, said system

comprising

- a detector

- a regulator

- a control

- a memory

- a connection means

the method comprising the steps of

- detecting a magnetic field around the power conductor in order to at least generate an
output signal as an indication of instant power consumption and as an indication of
accumulated power consumption,

- determining accumulated power consumption as a function of time for one or more
electrical appliances connected to a power conductor

- storing of at least one predefined reference value for the accumulated power
consumption of one or more electrical appliances connected to a power conductor

- determining an instant power consumption of one or mere electrical appliances
connected to a power conductor

- storing at least one predefined reference value for the instant power consumption of one
ore more electrical appliances connected to a power conductor

- regulating the supply of power to a power conductor by means of the regulator as a
response to a signal from the control based on the detected accumulated or instant power
consumption of one or more electrical appliances connected to a power conductor,

alternatively based on an external control signal.
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8. A method according to claim 7, where the interruption of the power supply takes place
because of the determination, by means of the detector of the power conductor, of an
accumulated power consumption which is equivalent to a value below a lowest predefined

reference value for the accumulated power consumption.

9. A method according to any of claims 7 or 8, where the interruption of the power supply
takes place as a result of the determination, by means of the detector of the power
conductor, of an accumulated power consumption which is equivalent to a value above a

highest predefined reference value for the accumulated power consumption.

10. A method according to any of claims 7-9, where the interruption of the power supply
takes place as a result of the determination, by means of the detector of the power
conductor, of an instant power consumption which is equivalent to a value above the

predefined reference value for the instant power consumption.
11. A method according to any of claims 7-10, said method comprising the following steps

- establishing a user profile for the electrical installation, said user profile comprising at
least one of the following criteria: which power conductors may be disconnected; how long
the power conductors may be disconnected, which time of the day the disconnection is
desired, expected duration of the disconnection, cause for the disconnection to be desired,
expected saving due to the disconnection.

- storage of the user profile

- disconnection of the power supply to one or more power conductors according to the user

profile based on an external control signal, e.g. sent by a power supplier.
12. A method according to any of claims 7-10, said method comprising the following steps

- establishing a user profile for the electrical installation, said user profile comprising at
least one of the following criteria: which power conductors may be dampened, how long
the power conductors may be dampened, which time of day the damping is desired,
expected duration of the disconnection; the cause for the disconnection to be desired,
expected saving because of the disconnection.

- storage of the user profile

- damping of the power supply to one or more power conductors according to the user

profile based on an external control signal, e.g. sent by a power supplier.
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