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System for controlling a power, water or gas supply

The invention relates to a system for controlling a power, water or gas supply in
emergency and energy saving situations, the system comprising one or more
detectors for indicating various service conditions of a monitored space, a control
unit as well as a mains-connected fault or overload protector or other control relay
for controlling the operating power or water or gas for appliances.

In indemnity costs for buildings, fire and water damages are nearly 100 times
higher than expenses resulting from burglaries. Home appliances are responsible for
almost 60% of domestic electrical fires and water damages and the consumption of
electronic devices in standby mode exceeds the consumption thereof in practical
service. What is common for all these aspects is that most of the electrical and gas
fires and water damages, as well as the energy consumption in standby mode could
be eliminated by controlling the supply of power, water and gas.

The use of a fault current protector for disconnecting electric power has been
described in publication FI 05861 B, wherein the fault current protector is controlled
by a smoke alarm through a supplementary relay, and in publication DK29393,
wherein e.g. a gas detector is used for a controlled disconnection of electric power
by means of a fault current protector to avoid arcing. Prior known control solutions
for a gas, water and power supply include centralized security and building
automation systems, wherein the detectors are set in communication with a central
processing unit which in turn controls power, water and gas supply with its
actuators. A third prior known solution comprises appliance-specific intermediate
socket-outlets, which observe the ambience and the status of appliances connected
thereto, as well as control the power, water and gas supply. as required by various

occasions.

A problem here is that ail of the foregoing solutions are only designed to cover a
few aspects of the described building requirements, whereby every solution calls for
separate equipment. The commercially available solutions are not feasible for
minimizing the standby mode energy consumption of electrical appliances, the
purchase prices of applicable equipment being at such a high level that the

achieved savings do not cover the acquisition investments.
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A problem with the solution described in publication FI 05861 B is that the solution
requires the installation of a permanent wire in existing buildings from an alarm
detector to a fault current protector, the appliances to be protected being often in
phases different from each other. The installation of an extra wire results either in
aesthetic drawbacks and/or significant extra costs.* Consequently, the solution is
principally useful in new buildings, but poorly feasible for existing sites. A problem
with the solution described in publication DK29393 is that while arcing is eliminated,
gas leakage is not and thereby just one problem has been resolved. In both of the
foregoing prior art solutions, the control of an electrical network is implemented by
using a relay which is only suitable for controlling a fault current protector.

A problem with fire and plumbing protection systems is that the systems call for
purpose-built detectors, which require either permanent wiring or detector-specific
data transmission, making the equipment pricey. The appliance-specific safety
solutions require that every appliance be provided with separate protection devices,
which also makes the solution pricey.

It is an object of the invention to provide a system, enabling elimination of the
above problems and in such a beneficial manner that the system is also useful for
reducing the standby mode energy consumption of home appliances. A novel
feature in the solution is the fact that a single common control device is capable of
handling both emergency situations and energy saving. The control device also
recognizes automatically when a monitored space is occupied and is able to control
simultaneously all pieces of equipment within the scope of protection as well as
energy saving, primarily by analyzing ambient sounds. The sound analyses can be
used for identifying alarm sounds of alarm detectors, as well as movement of
persons in and out the doors of a site and normal sound signals created by people.
The solution according to the invention enables the use of economical standard
alarm detectors for indicating various emergency situations, enabling as well a
detection of the opening and closing of doors without door-mounted sensors. An
infrasonic sensor, accompanied by an identification of hormal sounds, enables a
reliable detection about when a space is occupied and when a space is indeed
vacated. Another novelty in the solution is a control of power supply, based on fault
or overload protection or separate data transmission, without extra cabling. The

economical battery-operated detectors can also be more conveniently placed in an

3



WO 2007/122296 PCT/F12007/050220

10

15

20

25

30

35

3

optimal position without restrictive cabling. By means of a single, easy-to-fit
accessory, the solution according to the invention enables an identification of
smoke, gas and water leakage incidents with economical standard detectors, as well
as a protection against such incidents without extra cabling, as well as a
minimization of energy consumption in both standby mode and heating.

The solution is based on a mains- or battery-operated accessory, which covers all
the above demands and which is connectable to a common socket-outlet or a space
to be monitored. The accessory identifies the alarm sounds of alarm detectors and
additionally when there is a presence in the site and applies this information to
control a water, power and gas supply both in alarm and energy saving conditions.
The control of an electrical network or the data transmission is effected by means of
an electronic switch, which directly instructs a desired fault or overload protector or
a relay to disconnect electric power from a relevant socket-outlet or from outlets
included in one safety circuit by making use of existing electrical cabling or other
prior known communication. If the building has already installed therein appropriate
fault or overload protectors and smoke detectors, the remodelling and installation
operations will be totally avoided in the process of setting up the alarm controls.
Thus, in the event of using just alarm detectors, it will be sufficient that a simple
accessory be connected to a socket-outlet.

The solution also simplifies gas and water leakage protection since, in addition to an
accessory that identifies alarm sounds, all that is needed are solenoid valves whose
control is obtained directly from an electrical network. Hence, in an alarm situation,
the disconnection of power supply cuts off also water and gas, thus preventing
collateral damage. Most dish washing machines already include the Aqgua Stop
feature as a standard function, wherein the disconnection of electricity shuts off the
supply of water, the only required procedure in this case being the installation of an
accessory in a socket-outlet and the installation of a leak detector underneath the
washing machine.

A common accessory may also control automatically the power, gas and water
supply for home appliances, such that the supplies are disconnected whenever a
monitored space is vacant. This serves to minimize electrical fires, water spillages
and gas leaks caused by home appliances, as well as the energy consumption in
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standby mode. The minimization of standby mode energy consumption will be also
economically viable, the price of a common accessory being graded among many
applications. In addition, one and the same controller can also be used for a heating

control.

The invention will now be described in more detail with reference to the

accompanying drawings, in which:

Fig. 1 shows a structural block diagram for an accessory included in a system
of the invention and its connection with an electrical network,

Fig. 2 shows the mechanical construction of an accessory of the invention

intended for a gas and water control,

Fig. 3 shows the mechanical construction of an accessory of the invention,
and
Fig. 4 shows a system of the invention implemented with the accessory.

Referring to fig. 1, there is shown an accessory 1 in block diagram and its direct
connection 5 with an electrical network 6. The control relay, which identifies a
control message, can be a fault current protector 7 and/or an overload protector 8.
The accessory 1 includes a microphone 2, which listens for ambient alarm detectors
and infrasounds, as well as a temperature sensor 8 to measure ambient
temperature. The accessory's microprocessor 3 analyzes the sounds as well as
temperature and controls a semiconductor switch 4 used for communication. When
the microprocessor 3, by means of the microphone 2, identifies the alarm sound of
a smoke or gas detector, it closes the semiconductor switch 4 which short-circuits
(being connected to the dashed-line wire 5) a phase lead L and a neutral wire N,
the overload protector 8 tripping and thereby disconnecting the supply of power.
Alternatively, the semiconductor switch 4 short-circuits (being connected to a
continuous-line wire, as shown in fig. 1) the neutral wire N and a grounding wire
GND , the fault current protector 7 tripping and thereby disconnecting the supply of
power. In this case, the only way of restoring the power supply is to operate
manually either the overload protector or the fault circuit protector to re-establish



WO 2007/122296 PCT/F12007/050220

10

15

20

25

30

35

5

the supply. A control message can also be transmitted from the accessory by means
of a semiconductor switch as an electrical message, for example by way of a
carrier-wave link making use of an electrical network, whereby the supply can be
both disconnected and switched on by means of the fault current protector 7. This
feature can be used for saving energy, the temperature sensor 8 included in the
accessory being used for controlling the heating of a room space in such a way that
the detection of infra- and normal sounds by the microphone 2 is applied for
verifying when the monitored space is vacated. The supply for heating equipment
or air conditioning is controlled by the relay 7, such that the temperature of a room
can be dropped by disconnecting electrical power from heating supply and by
switching on the heating for the space by means of the accessory's 1 temperature
sensor 8 only when temperature falls below a desired minimum. When the space
becomes occupied again, the electric power is switched on continuously, the
heating being controlled by thermostats included in heaters and an air conditioner.
The same solution can also be used for minimizing the power consumption of
electrical appliances in standby mode with no one present in the monitored space. A
control relay 9 included in the accessory can also be used for controlling directly an

existing thermostat.

Referring to fig. 2, there is shown a solenoid or motor-driven valve 11 used in the
invention for switching on a water or gas supply when a power supply 12 is already
on. The valve 11 is based on a mains-supply controlled solenoid or motor-driven
valve, which is open whenever it has the service power 12 on and closed whenever
the power supply 12 is off. In the case of a motor-driven valve 11, the valve set can
be adapted to include a battery from which the valve takes its operating power
whenever the power supply is disconnected.

Referring to fig. 3, there is shown the simplest mechanical design for an accessory
1. Electronics 2, 3, 4 housed in the accessory is accommodated in a simple socket
plug 1, all that is required therein being an opening for the microphone 2 for sound
monitoring. The plug is readily insertable in a standard socket-outlet 12.

Referring to fig. 4, there is shown a disposition of the accessory 1 in a monitored
space and ambient alarm sensors relevant thereto, such as a smoke detector 14, a
gas detector 15 or a leak detector 16, as well as controlled appliances, such as a
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washing machine 19, a gas range 20, and a heating radiator 21. In the monitored
space, the accessory 1 is connected to the same phase 6 as the controlled
appliances 19, 20, 21. Once an alarm is set off by any of the ambient sensors, the
smoke/carbon monoxide detector 14 or the gas detector 15 or the water leakage
detector 16, the accessory 1 actuates a disconnection of power supply by means of
a switching unit 7 or 8 or 21 from appliances connected to the same phase. When a
saving in heating is desired, the heating radiator 21 is controlled by the accessory's
1 temperature sensor 8, such that the temperature of a space is dropped whenever
the space is unoccupied by disconnecting the electric power from the heating
radiator by means of an intermediate socket-outlet 22 and by holding the
temperature as desired under the control of the accessory 1. The controlled
appliance may also be some other device, the energy consumption of which should
be reduced. The communication can be established by means of any prior known
data transmission protocol, such as a mains modem. At the same time as the power
supply disconnects, the solenoid valves 9 of the washing machine 19 and the gas
range 20 are opened, thus disconnecting a water supply 18 and a gas supply 17.

In the case of fig. 4, the control unit 1 is built in a plug 1 insertable in any socket-
outlet 11, one or more control units 1 being in communication with the device 7, 8
which connects and/or disconnects regional power supply.

The invention is characterized by the ability of a single control unit 1 to disconnect a
water, gas and power supply by means of an alarm received from standard alarm

detectors in a wireless manner.
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1. A system for controlling a power (6), water (18) or gas (17) supply in emergency
and energy saving situations, the system comprising one or more detectors (2, 8,
14, 15, 16) for indicating various service conditions of a monitored space, a control
unit (1) as well as a mains-connected fault (7) or overload protector (8) or other
control relay for controlling the operating power or water or gas (6, 18, 17) for
appliances, characterized in that the sound of one or more ambient condition
monitoring detectors (14, 15, 16) or the presence of persons occupying the space is
identified by the control unit's (1) sound detector (2, 3) connected with a monitored
or controlled space and on the basis of the alarm sound or the presence of
occupants the mains' grounding wire (GND) and neutral wire (N) or the mains'
neutral wire (N) and phase lead (L) are either actuated to interconnect by means of
a switch (4) or one or more relays or the fault (7) or overload protector (8) included
in power supply are actuated to disconnect or switch on the power supply (6) for a
desired site (22) or area.

2. A system as set forth in claim 1, characterized in that it is also adapted to

control solenoid or motor-driven valves (9) for a gas or water supply.

3. A system as set forth in claim 1 or 2, characterized in that water leakage is
adapted to be detected also by means of a wired sensor.

4. A system as set forth in any of claims 1-3, characterized in that it is used as an
automatically activated and inactivated long-term timer, which switches on electric
power upon opening the door of a site or upon sensing a sound/movement within
the site and switches off electric power after a given time has lapsed since the

latest opening of the door and/or the sound/movement.

5. A system as set forth in any of claims 1-4, characterized in that the occupancy
of a site is also adapted to be identified by using an infrared detector alone or
together with sound identification.

6. A system as set forth in any of claims 1-5, characterized in that the control unit
(1) is built in a plug (1) insertable in any socket-outlet (11), one or more control
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units (1) being in communication with the device (7, 8) which connects and/or
disconnects regional power supply.



PCT/F12007/050220

WO 2007/122296

1/4

[ 24n31




WO 2007/122296 PCT/F12007/050220

2/4

12

Figure 2

lIR



WO 2007/122296 PCT/F12007/050220

3/4




4/4




INTERNATIONAL SEARCH REPORT

International application No.

PCT/F12007/050220

A. CLASSIFICATION OF SUBJECT MATTER

See extra sheet

According to International Patent Classification (IPC) or to both national classification and IPC

B. FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)

IPC8: HO2H

Documentation searched other than minimum documentation to the

Fl, SE, DK, NO

extent that such documents are included in the fields searched

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)

EPO-Internal, EPODOC, WPI, TXTE

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.

Y WO 9602902 A1 (MARVELLY J.) 01 February 1996 (01.02.1996), 1,4-6
abstract, claims, and figures

Y CA 2455665 A1 (SCHOOR W.) 22 July 2005 (22.07.2005), abstract, 1,2,4,5
claims, and figures

Y US 5871057 A (STEHLING H. J et al.) 16 February 1999 (16.02.1999), 1,4,5
abstract, claims, and figures

Y US 5508568 A (MAMMEN A.) 16 April 1996 (16.04.1996), abstract, claims, | 1,4-6
and figures

Y US 4524304 A (TODD C.) 18 June 1985 (18.06.1985), abstract, claims, 1,4,5
and figures

Y WO 9952090 A1 (KAARNAMO A.) 14 October 1999 (14.10.1999), 1
abstract, claims, and figures

Further documents are listed in the continuation of Box C.

See patent family annex.

# Special categories of cited documents:

"A" document defining the general state of the art which is not considered
to be of particular relevance

"E" earlier application or patent but published on or after the international
filing date

"L." document which may throw doubts on priority claim(s) or which is
cited to establish the publication date of another citation or other
special reason (as specified)

"Q" document referring to an oral disclosure, use, exhibition or other means

"P" document published prior to the international filing date but later than

the priority date claimed

"T" later document published after the international filing date or priority
date and not in conflict with the application but cited to understand
the principle or theory underlying the invention

"X" document of particular relevance; the claimed invention cannot be
considered novel or cannot be considered to involve an inventive
step when the document is taken alone

"Y" document of particular relevance; the claimed invention cannot be
considered to involve an inventive step when the document is
combined with one or more other such documents, such combination

being obvious to a person skilled in the art

"&" document member of the same patent family

Date of the actual completion of the international search

13 June 2007 (13.06.2007)

Date of mailing of the international search report

17 August 2007 (17.08.2007)

Name and mailing address of the ISA/FL
National Board of Patents and Registration of Finland
P.O. Box 1160, FI-00101 HELSINKI, Finland

Facsimile No. +358 9 6939 5328

Authorized officer

Marko Lammintausta

Telephone No. +358 9 6939 500

Form PCT/ISA/210 (second sheet) (April 2007)




INTERNATIONAL SEARCH REPORT

International application No.

PCT/F12007/050220

C (Continuation). DOCUMENTS CONSIDERED TO BE RELEVANT

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.

Y DK 173739 B1 (GEERTSEN E.) 09 December 1994 (09.12.1994), 1
abstract, claims, and figures

Y EP 0120507 A1 (DIJK M. et al.) 03 October 1984 (03.10.1984), abstract, | 1,2,4-6
claims, and figures

Y US 4344071 A (ALLEN G.) 10 August 1982 (10.08.1982), abstract, claims, |1,2,4-6
and figures

Y GB 2348033 A (FOGGIN N.) 20 September 2000 (20.09.2000), abstract, 1,2
claims, and figures

Y JP 4105098 A (HITACHI LTD et al.) 07 April 1992 (07.04.1992), Patent 1,2
Abstracts of Japan (abstract), and figures

Y US 5642104 A (ERWIN W.) 24 June 1997 (24.06.1997), abstract, claims, 5

and figures

Form PCT/ISA/210 (continuation of second sheet) (April 2007)




INTERNATIONAL SEARCH REPORT
Information on patent family members

International application No.

PCT/FI12007/050220

Patent document Publication Patent family Publication

cited in search report date members(s) date

WO 9602902 A1 01/02/1996 None

CA 2455665 A1 22/07/2005 None

US 5871057 A 16/02/1999 US 6044913 A 04/04/2000
CA 2177859 A1 03/12/1996
US 5697450 A 16/12/1997

US 5508568 A 16/04/1996 None

US 4524304 A 18/06/1985 None

WO 9952090 A1 14/10/1999 NO 20005024 A 04/12/2000
PT 1068601T T 31/12/2003
PL 343351 A1 13/08/2001
JP 2002532769T T 02/10/2002
ES 2205796T T3 01/05/2004
EP 1068601 A1 17/01/2001
DK 1068601T T3 10/11/2003
DE 69909991T T2 19/05/2004
DE 69909991D D1 04/09/2003
CN 1295700 A 16/05/2001
CA 2327296 A1 14/10/1999
AU 3150999 A 25/10/1999
AU 759258B B2 10/04/2003
AT 246386T T 15/08/2003
F1980789 A 07/10/1999

DK 173739 B1 09/12/1994 None

EP 0120507 A1 03/10/1984 DE 3478383D D1 29/06/1989
AT 43468T T 15/06/1989
NL 8300270 A 16/08/1984

US 4344071 A 10/08/1982 None

Form PCT/ISA/210 (patent family annex) (April 2007)




INTERNATIONAL SEARCH REPORT

> - International application No.
Information on patent family members

PCT/FI12007/050220

Patent document Publication Patent family Publication
cited in search report date members(s) date
GB 2348033 A 20/09/2000 None
JP 4105098 A 07/04/1992 None
US 5642104 A 24/06/1997 GB 2273402 A 15/06/1994

CA 2084253 A1 02/06/1994

US 5194858 A 16/03/1993

Form PCT/ISA/210 (patent family annex) (April 2007)



INTERNATIONAL SEARCH REPORT . L
International application No.

PCT/F12007/050220

CLASSIFICATION OF SUBJECT MATTER

Int.Cl.
HO2H 1/00 (2006.01)
HO2H 5/00 (2006.01)

Form PCT/ISA/210 (Extra sheet) (April 2007)



	Page 1 - front-page
	Page 2 - description
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - claims
	Page 9 - claims
	Page 10 - drawings
	Page 11 - drawings
	Page 12 - drawings
	Page 13 - drawings
	Page 14 - wo-search-report
	Page 15 - wo-search-report
	Page 16 - wo-search-report
	Page 17 - wo-search-report
	Page 18 - wo-search-report

