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(57) Abstract: A system and a method for providing requisite back up power to activate and deactivate electrical appliances. The
said system comprises an intelligent power module, a switch unit, and power supply source. The intelligent power module comprises
an energy storage device, and a sensing circuit. The energy storage device is inbuilt to the electrical appliance. The energy storage

o device, switch unit and sensing circuit are powered by the power supply source. The switch position sensing circuit for sensing the

W

position of the switch unit and the status of the electrical appliance is the status of the switch unit.
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INTELLIGENT APPLIANCES

FIELD OF INVENTION

The present invention relates to the field of power-line-operated non portable (i.e., plug-in)
electrical products during power failure without warranting the need of exclusive wiring
system as well as to the field of standby emergenéy systems. Particularly, the present
invention relates to an intelligent appliance, which can provide back up power to activate and

deactivate electrical appliances.

BACKGROUND ART

Electrical products intended for use in a commercial, résidential, industrial or similar
application operates at a main supply voltage. This kéeps the current drawn by the appliances
at a comparatively low levei and this, in turn, means that the sizes of the électrical conductors

which are connected to the electrical products are reduced. The appliances are wired in

- normal or traditional way of connecting directly to the power source without any intelligence

involved. When the power source is not available, the appiiance will be either switched off or
operated throﬁgh an inverter. A huge network of electrically wired installations and buildings

exists worldwide, reflecting the aforementioned characteristics.

If an appliance fails due to a faulty power supply then it is convenient, and in many cases

~ vital, to have a backup or exclusive wiring system for operating the pre determined electrical

systems. Battery powered units are used for this purpose, as are stand-by generators and other
schemes. The provision of a backup or alternative source requires a separate apparatus or
installation which might be coupled to a main supply network but which, invariably, is

capable of independent operation.

A significant drawback of a typical backup power source is that it usually stands on the floor
or on a tabletop or the like or is often overhead. Consequently, the level of illumination from

a backup source, although welcome, is normally not directed in a suitable or desired way.

The cost and problems associated with providing standby power systems that can function in
the event of powér failures can be substantial. Known in prior art is a display lamp being lit

up using commercial power at normal time and lights up using a storage battery built in the
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lamp in case of power outage. Also, known in prior art is a display lamp, which can emit light
for a long time reducing the consumption power of the storage battery in case of power
outage. An optical source is intermittently lighted by use of the power of the storage battery
by controlling the discharge of the storage battery by using a timer, an optical sensor, or a
human sensor. When thé light is on, light is stored in a light sto_rage; plate. When the light is
off, the display lamp is allowed to emit light by the remaining light of the light storage plate.

Conventional inverter available in the industry requires the usage of two switches as the main

, switch and the inverter switch. The inverter switch is sensed for the switching on of the

battery in cases of power failure. While using the inverter, a separate wiring connection needs
to be established between the inverter and the required loads that needs to be switched on

upon power failure and the loads need to be connected to the output of the inverter.

Accordingly, the present invention aims to provide an intelligent appliance which is
compatible with a conventional electrical wiring used with a main supply and which can
provide a power backup function by utilizing the power in a storage device attached to the

each of the individual electrical appliances.

OBJECTS OF INVENTION

One or more of the probvlems of the conventional prior art may be overcome by various
embodiments of the present invention. The basic object of the present invention is directed to
provide an intelligent appliance, which can provide back up power to activate and deactivate

electrical appliances upon faulty conditions from the main source of power supply.

It is another object of the invention to provide an intelligent dppliance comprising of inbuilt
energy storage device for each of the electrical appliances connected in parallel to the

appliance and the main power supply source.

It is yet another object of the present invention to provide an intelligent appliance comprising
of a switch unit connected in series to the main power supply unit and the electrical appliance
with built in energy storage device for controlling the power supply to the electrical

appliance.
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It is further object of the present invention to provide an intelligent appliance comprising of a
switch position sensing circuitry for determining the position of the switch unit and

correspondingly activate or deactivate the electrical appliances.

It is another object of the invention to provide an intelligent appliance which replaces the

existing systems without changing or disturbing the existing wiring set up.

SUMMARY OF INVENTION

Thus according to the basic aspect of the present invention there is provided a system for
providing requisite back up power to electrical appliances comprising:

an intelligent power module;

a switch unit; and

power supply source, '

wherein the intelligent power module comprising:

an energy storage device; and

a sensing circuit,

wherein the energy storage device is inbuilt to the electrical appliance,

wherein the energy storage de\}ice, switch unit and sensing circuit are powered by the power

supply source,

. wherein the sensing circuit is a switch position sensing circuit for sensing the position of the

switch unit, and

wherein the status of the electrical appliance is the status of the switch unit.

It is'another aspect of the present invention, wherein the energy storage device comprising:

a control circuit;

a converter;

an internal storage device; and

a charger,

wherein the control circuit measures the impedance between the power source terminals
under various conditions of the switch positions,

wherein the charger charges and stores the power in the internal storage device and supplies

the power to the electrical appliance, and
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wherein the energy storage device is charged continuously upon the availability of power and
is not charged upon the non-availability of power irrespective of the position of the switch

unit.

It is another aspect of the present invention, wherein the sensing circuit continuously

monitors the difference in impedance measured.
It is another aspect of the present invention, wherein the internal storage device is batteries.

It is another aspect of the present invention, wherein the electrical appliance is operable in

both power source mode and backup source mode.

It is another aspect of the present invention, wherein in the power source mode, the electrical
appliance is activated by the power supply source and simultaneously by the internal storage

device and the internal storage device is charged when the switch unit is in ON position.

It is another aspect of the present invention, wherein in the backup source mode, the electrical
appliance is activated by the internal storage device without charging when the switch unit is

in ON position.

In another aspect of the present invention there is provided a method of providing the
requisite back up power to the electrical appliances using the system comprising:
Determining the position of the switch unit by the switch position sensing circuit;
Determining the availability of power from the main power supply source;

Determining the status of the energy storage device; and

Providing the requisite back up power to the electrical appliances.

In another aspect of the present invention there is provided a method, wherein upon
determining the ON position of the switch unit and the availability of power from the power

supply source, the energy storage device is charged and simultaneously provides the requisite

power for activating the electrical appliance.
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In another aspect of the present invention there is provided a .method, wherein upon
determining the OFF position of the switch unit and the availability of power from the power
supply source, the energy storage device is charged without providing the requisite power to

the electrical appliance.

In another aspect of the present invention there is provided a method, wherein upon
determining the ON position of the switch unit and the non-availability of power from the
power supply source, the energy storage device is not charged but provide the requisite power

to the electrical appliance.

In another aspect of the present invention there is provided a method, wherein upon
determining the OFF position of the switch unit and the non-availability of power from the
power supply source, the energy storage device is not charged and do not provide the

requisite power to the electrical appliance.

BRIEF DESCIPTION OF THE ACCOMPANYING DRAWINGS

Figure 1 illustrates the schematic diagram of the circuit arrangement for providing the
requisite back up power to all the electrical appliances without altering the conventional
wiring system.

Figure 2 illustrates the tabular form of the various operating scenarios of the circuit

arrangement.

DETAILED DESCRIPTION OF THE INVENTION WITH REFERENCE TO THE
ACCOMPANYING DRAWINGS

The present invention as discussed hereinbefore relates to an intelligent appliance which is
compatible with a conventional electrical wiring used with a main sﬁpply and which can
provide a power backup function by utiliZing the power in a storage device attached to the
each of the individual eléctri'cal appliances. The appliance is powered up using internal
storage device only. However, if the mains power source is available then the internal storage
device will be charged in parallel, apart from supplying the power to the appliance as well.
The present invention does not utilize any optical sensor or human sensor mechanism in the
complete system. The intelligence is built in such a way that the appliances will be enabled

only if the main power switch unit (S1) is in ON condition and there is no necessity for
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changing the existing electrical system such as wiring, switches etc., except the change of the

intelligence appliances module.

Reference is now invited to accompanying Figure 1 that illustrates the circuit

arrangement/system for providing the requisite back up power to the electrical appliances

- without altering the conventional wiring system comprising of housing; connectors for

'connecting the housing to a main supply; an intelligent power module and a switch unit. The

intelligent power module comprises of an energy storage device and a sensing circuit. The
energy storage device is inbuilt to the electrical appliance and connected in parallel to the
main power supply source. The switch unit is connected in series to the power supply source
and is powered by the main power supply source for charging the energy storage device and
for operating the electrical appliance. The sensing circuit is a switch position sensing circuitry
for sensing the ON / OFF and working position of the switch unit and for activating the
energy storage device. The electrical appliance is powered by the main supply or by the

energy storage device if the main supply is faulty.

The term "faulty" as used herein includes any condition, including interruption of the main
supply, which impedes normal operation of the electrical devices such as the light sources by
the main supply. The energy storage device, switch unit and switch position sensing circuitry
are preferably connected in parallel to the electrical appliance and the main supply. The
electrical appliance includes conventional light source to bér operated at all conditions.
Electrical appliances such as LEDs based on DC voltage are powered by backup means

(inbuilt with the intelligent power module unit) such as battery.

The energy storage device comprises of an intelligent control circuit, a converter, an internal
storage device and a charger for simultaneously charging and storing the power at normal
power supply conditidns from the main power supply and for supplying the power to the
electrical appliances. The internal storage device includes batteries. The intelligent control
circuit measures impedance between the power source terminals under various conditions of
the switch positions. The energy storage device is identical for and positioned as inbuilt with
each of the electrical appliance. The switch unit (S1) is connected in series between the main
power supply source and the energy storage device. The switch position sensing circuitry

connected to the energy storage device determines the ON / OFF position of the switch unit
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(S1) by constantly monitoring the difference in impedance measured during the power off
mode. The _s.witch position sensing circuitry activates the electrical appliance upon the ON
condition of the switch unit and deactivatés the electrical appliance upon the OFF condition
of the switch unit. The energy storage device is charged continuously upon the availability of’

power from the main power supply‘ source and is not charged upon the non-availability of

. power from the main power supply source irrespective of the position of the switch unit.

Working of the invention:

The intelligent power module of the present invention replaces the existing systems without
changing or disturbing the existing wiring setup. By detecting the status 0‘f the switch unit
(S1) and the availability of the power source from the main power supply source, the setup is
made to operate intelligently.

Figure 2 illustrates the various modes of operation of the intelligence system such as (a)

power source mode and (b) backup source mode. In power source mode, the electrical

appliance is powered by the main power supply source so that simultaneously the electrical
appliance will be powered by the inbuilt internal storage device as well as charged by the
mains power source. In the backup source mode, when there is no availability of the power
source and the switch unit (S1) is in ON status makes the electrical appliance powered by the
internal storage device and there is no charging operation involved. The status of the

electrical appliance is the status of the switch unit (S1).

In another aspect, a method for providing the requisite back up power to the electrical
appliances without altering the conventional wiring system comprises the steps qf:
Determining the position of the switch unit by the switch position sensing circuit;
Determining the availability of power from the main power supply source;

Determining the status of the energy storage device; and

Providing the requisite back up power to the electrical appliances.

The status of the switch unit (S1) is detected by means of the intelligent control circuit which
measures impedance between the power source terminals under various conditions of the
switchvpositions. The switch position sensing circuitry determines the ON / OFF position of
the switch unit (S1) by constantly monitoring the difference in impedance measured during

the power off mode. The impedance as seen towards the power source is low in ON condition
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and high in case of OFF condition and thereby activates or deactivates .the electrical
appliance. Based on readings of the impedance the switch position will be known so as to
handle ON/OFF status of the appliances. The energy storage device is charged by the system
but do not provide the requisite power to the electrical appliance upon determining the OFF
condition of the switch unit and upon sensing the availability of power from the main power
supply source. While the system does not charge the energy storage device but supply the
requisite power to the electrical appliance upon determining the ON condition of the switch
unit and the non availability of power from the main power supply source. In another aspect,
the system does not charge the energy storage device and also arrests the supply of the
requisite power to the electrical appliance upon determining the OFF condition of the switch

unit and the non availability of power from the main power supply source.

The system of the present invention requires only one main switch connected in series with
the load and the main source of power supply and the switch is sensed intelligently for its
position and accordingly the electrical appliances are either activated or deactivated. The
system does not require the usage of special wiring‘.mechanism and are incorporated in the
usual wiring implemented in the factories and households with the loads being connected to
the-normal power sockets. Further the system does not warrant the conversion from DC to

AC for the power back up as required by the inverter.

~ It will be obvious to a person skilled in the art that with the advance of technology, the basic -

idea of the invention can be implemented in a plurality of ways. The invention and its
embodiments are thus not restricted to the above examples but may vary within the scope of

the claims.

Further the above-described embodiments of the present invention are intended to be
examples only. Alterations, modifications and variations may be effected to the particular
embodiments by those of skill in the art without departing from the scope of the invention,

which is defined solely by the claims appended hereto.
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I CLAIM:

1. A system for providing requisite back up power to electrical appliances comprising:
an intelligent power module; |
a switch unit; and

power supply source,

" wherein the intelligent power module comprising:

an energy storage device; and

a sensing circuit,

wherein the energy storage device is inbuilt to the electrical appliance,

wherein the energy storage device, switch unit and sensing circuit are powered by the power
supply source, |

wherein the sensing circuit is a switch position sensing circuit for sensing the position of the
switch unit, and

wherein the status of the electrical appliance is the status of the switch unit.

2. A system as claimed in claim 1, wherein the energy storage device comprising:

a control circuit;

a converter;

an internal storage device; and

a charger, |

wherein the control circuit measures the impedance between the power source terminéls
under various conditions of the switch positions,

wherein the charger charges and stores the power in the internal storage device and supplies
the power to the electrical appliance, and

wherein the energy storage device is charged continuously upon the availability of power and
is not charged upon the non-availability of power irrespective of the position of the switch

unit.

3. A system as claimed in claims 1 and 2, wherein the sensing circuit continuously monitors

the difference in impedance measured.

4. A system as claimed in claim 2, wherein the internal storage device is batteries.
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5. A system as claimed in anyone of claims 1 to 4, wherein the electrical appliance is

operable in both power source mode and backup source mode.

6. A system as claimed in claim 5, wherein in the power source mode, the electrical appliance
is activated by the power supply source and simultaneously by the internal storage device and

the internal storage device is charged when the switch unit is in ON position.

7. A system as claimed in claim 5, wherein in the backup source mode, the electrical
appliance is activated by the internal storage device without charging when the switch unit is

in ON position.

8. A method of providing the requisite back up power to the electrical appliances using the
system as claimed in anyone of claims 1 to 7 comprising:

Determining the position of the switch unit by the switch position sensing circuit; °
Determining the availability of power from the main power supply source;

Determining the status of the energy storage device; and

Providing the requisite back up power to the electrical appliances.

9. A method as claimed in claim 8, wherein upon determining the ON position of the switch
unit and the availability of power from the power supply source, the energy storage device is
charged and simultaneously provides the requisite power for activating the electrical

appliance.

10. A method as claimed in claim 8, wherein upon determining the OFF position of the
switch unit and the availability of power from the power supply v‘source, the energy storage

device is charged without providing the requisite pbwer to the electrical appliance.

11. A method as claimed in claim 8, wherein upon determining the ON position of the switch
unit ‘and the non-availability of power from the power supply source, the energy storage

device is not charged but provide the requisite power to the electrical appliance.

12. A method as claimed in claim 8, wherein upon determining the OFF position of the
switch unit and the non-availability of power from the power supply source, the energy
storage device is not charged and do not provide the requisite power to the electrical

appliance.

10
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