1 SYSTEM AND METHOD FOR REMOTELY MONI TORI NG OF POWNER LOSS TO ELECTRI CAL
EQUI PMENT Field of the Invention [0001] The present invention generally
relates to systenms and nethods of detection and notification, and nore
particularly to a systemand nethod for renptely nonitoring of power |oss
to electrical equipnment. Background of4qthe Invention [0002] Electrical

equi pnent or appliance (equipnent) is omi present nowadays in every
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in inconveniences and fingpOCEBECTISRSSL FQUIPMENMers. For exanple, a
non-functioning refrigerator results in not only great inconveni ences but
al so nonetary | osses due to content spoilage. O her exanples include the
water aeration and filtration zy%?qu tﬂft ﬁﬁe critical to the survival of
many expensive ornanental fishadekdPTAbe Nl hons  chillers for chilled
neat, and freezers for ice creans or reagents for researches.
Non-functioning of these systems will ~certainly result in huge |osses to
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suppl y ipowenpssydectiing eipgipAieat.t 0 power outage of the utility power supply

line; and the other due to equi pnment power failure. There are prior arts
di scl osing of detection and notification of power outage. For exanple, US

2004/ 0061616 di scl oses an O%Q‘Q&Tﬁﬁ& M, %tﬂn? tﬁ%stemfor detecting a power
e

outage at a customer |ocation. di'scl’'osed system enpl oys nultiple
outage notification devices to determ ne whether the power outage is
systemc or local. _In addition, US 6,711,908 discloses an apparatus for
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However op¢tatedmontinuanstys oflairivisean@functioned appliances will result in inconveniences

ani sm

and financial losses for the owners. For example, a non-functioning refrigerator results in
not only great inconveniences but also monetary losses due to content spoilage. Other
examples include the water aeration and filtration systems that are critical to the survival of
many expensive ornamental fishes in aquarium shops, chillers for chilled meat, and
freezers for ice creams or reagents for researches. Non-functioning of these systems will
certainly result in huge losses to the business. One effective way to fnitigate the losses
derived from the malfunction of an electrical appliance is providing immediate notification
so that timely remedies can be taken.

[0003] Equipment may lose its power supply in two ways; one is due to power
outage of the utility power supply line; and the other due to equipment power failure.
There are prior arts disclosing of detection and notification of power outage. For example,
US 2004/0061616 discloses an outage notification system for detecting a power outage at a
customer location. The disclosed system employs multiple outage notification devices to
determine whether the power outage is systemic or local. In addition, US 6,711,908
discloses an apparatus for monitoring power outages in a household appliance. The unique
feature of this apparatus is that it has an intelligent control adapted for determining the

duration of a power outage without notification mechanism. However, the prior arts fail to



teach or suggest a detection and notification systemand nethod that can
detect the power 1o0ss of equipnent due to either power outage or equi pnent
power failure. [0004] Therefore there is an existing need of a system and
met hod for detection of power loss to electrical equipnent and instant
notification of the user. Furthernore, othe systemand nmethod are able to
distinguish the power supply |oss due to power outage from the one due to

power fa Thi ention,.satj.sfies this need, by discl SI ng of a system
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power | oss detection device having: a neans detecting mai ns power

out age aihe opeduetapower, faguee- olhipinvention satisfide thit tead bypdinelpsingivhg ey derd
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detecting neans, processing the obtained signals, and transmtting the

processed signals; an encoding neans for encoding the information fromthe
first mcrocont roI ler; and a %a sofgﬁeaﬂls‘;pnpi ng neans for transmtting
the encoded information from a conmuni cation device
having: a wireless receiving rreans for receiving the transmtted

information from tﬂ%w reless transmtting neans and transmtting the
recei ved?9% or nat i Prgsqigd%ﬁqﬁl@nr%%éesr deydemdar deteetien andpefification of
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transmitter ns for acting on the rimation and i ssui'ng proper
noti f i catoven ldase t¢ the alisricad fequiptmentedithet die tl poveputioptagator potver farl\nentl'n ©he

further ro ides a nmethod for detection and notification of po supply
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notifyi n%ul%nye% J Epu%tl e tdre{ecged po ?arlrﬁlre a ttlrst microcontroller for obtaining
the outputting signals from both of the detecting means, processing the obtained signals,
and transmitting the processed signals; an encoding means for encoding the information
from the first microcontroller; and a wireless transmitting means for transmitting the
encoded information from the encoder; and a communication device having: a wireless
receiving means for receiving the transmitted information from the wireless transmitting
means and transmitting the received information; a decoding means for decoding the
encoded information from the wireless receiving means; and an information transmitter
means for acting on the decoded information and issuing proper notification to the user of
the electrical equipment. The invention further provides a method for detection and
notification of power supply to an electrical equipment, wherein the method comprises
detecting of power outage and restoration at a monitoring point of a utility power supply
line; detecting of power failure of the electrical equipment; processing the signals of power
outage and equipment power failure; and notifying a user of the electrical equipment of

whether there is a power outage or equipment power failure.



whet her there is a power outage or equi pnment power failure. 3 [0006] One
obj ective of the present invention is to provide a self-contained
detection and alert systemthat is affordable and reliable. [0007] Another
objective of the present invention is to provide a detection and al ert
systemthat is easily scalable and wirgl ess so that it is able to remtely
informusers of power |loss to electrical equipnment. [0008] Yet another

obj ective of the present invention is to provide a detection and alert
systemthat has a diagnostic ability of determ ning whether the electrical
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[0010] The objectives and advantages of the invention will become apparent from
the following detailed description of preferred embodiments thereof in connection with the

accompanying drawings.
Brief Description of the Drawings

[0011] Preferred embodiments according to the present invention will now be
described with reference to the Figures, in which like reference numerals denote like
elements.

[0012] FIG 1 shows the isometric view of the Detection Device and
Communication Device of the Power Outage and Equipment Monitoring System (POEMS)
in accordance with one embodiment of the present invention.

[0013] FIG 2A is the functional block diagram of the Detection Device in
accordance with one embodiment of the present invention.

[0014] FIG 2B is the functional block diagram of the Communication Device in
accordance with one embodiment of the present invention.

[0015] FIG 2C is the functional block diagram of the Communication Device in

accordance with another embodiment of the present invention.



accordance wi th anot her enbodi mrent of the present invention. 4 [0016] FIG
3 is an exenplary circuit inplenentation of the Detection Device in
accordance with one enbodi nent of the present invention. [0017] FIG 4 is
the flow chart of the operation of the Detection Device in accordance with
one enbodi nent of the present inventiop. [0018] FIGS5 is a functional block
di agram of the Power Qutage and Equi pnent Monitoring System (PCEMS) in

accordan th an r. enbodi ment of the present invention. tail.ed
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nor e reagticbydalive with 6h€B@Bodithenn6f the Btdsewifgndlehai | ed description of certain
enbodi nents of the invention. [0020] Throughout this application, where
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noni t or st hies power supply by checking the presence or absence of

el ectrical power at an electrical outlet to detect power outage and
restoration. The system nonitors the equipnment current |oad by checking
whet her the equi pnent is draw n el ectrical power so that the system can
di stingui sh the equipnentEﬁﬁﬂgﬁﬂ$§ﬁﬂnﬂeﬂpfﬂﬁh veRtion i t y power outage. The
system al so enpl oys wireless transm ssion so that the power supply status
of equi pnent rmay be nonitored renotely. It is to be appreciated that the
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into this application in order to more fully describe the state of art to which this invention
pertains.
[0021] The present invention provides a system and method that monitors utility
power supply and equipment current load so as to detect and notify power loss to electrical
equipment. The system monitors the power supply by checking the presence or absence of
electrical power at an electrical outlet to detect power outage and restoration. The system
monitors the equipment current load by checking whether the equipment is drawing
electrical power so that the system can distinguish the equipment power failure from a
utility power outage. The system also employs wireless transmission so that the power
supply status of equipment may be monitored remotely. It is to be appreciated that the
principles of the present invention may be implemented in different ways so that the
specific embodiment including specific electrical circuit provided below is for purpose of
illustration only. In addition, many components are well known to those skilled in the art
so that no detailed description of such components will be provided herein in order not to
obscure the present invention.
[0022] As is used herein, ‘power outage’ means the loss of power due to the failure
of a utility power line; ‘power failure’ means that equipment does not take any power due

to its malfunction; and ‘power loss’ means that equipment is without power due to either




[0022] As is used herein, "~power outage' neans the |oss of power due to the
failure of a utility power line; "power failure' neans that equi pnment does
not take any power due to its malfunction; and " power |oss' neans that

equi pnrent is wi thout power due to either 5 power outage or power failure.
Furthernore, the "user' refers to any party who has the responsibility for
the power loss to electrical equipnent. [0023] In one preferred enbodi nent,
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[0024] Now referring to FIG 3, there is provided an exemplary electrical circuit for
the detection device 10. The Mains Voltage Sensor 11 for mains power outage and
restoration detection is implemented in functional block A, the Power Outage &
Restoration Detector circuit that senses the presence or absence of the AC mains voltage at
the monitoring point. The monitoring point may be a local power socket. The Power
Outage & Restoration Detector circuit comprises an electromagnetic relay (EMR) that is
electrically connected to the mains voltage at the monitoring point (e.g., local power
socket). The relay has a single pole, double throw (SPDT) switch S1 that switches to one
contact position X under non-energized state and to the other position Y when the relay is
energized by the mains power. The switch may be debounced by a standard debouncing
circuit, an S-R latch, to prevent spurious logic states due to switch bounce.
[0025] When AC mains voltage is absent due to power outage, the relay is de-
energized, effecting S1 to switch to contact position X. This produces a debounced high
logic state at the output of the Power Outage & Restoration Detector. When the relay is
energized by the presence of AC mains voltage (either without power outage or power

restoration after the power outage), the switch S1 will be at the contact position Y,




energi zed by the mains power. The switch may be debounced by a standard
debouncing circuit, an SR latch, to prevent spurious |logic states due to
swi tch bounce. [0025] Wien AC nmains voltage is absent due to power outage,
the relay is de- energized, effecting Si to switch to contact position X
Thi s produces a debounced high |logic gtate at t he out put of the Power
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Still referring to FIG 3, the Microcontroller 13 may be any simple low-cost

microcontroller circuit, such as an 8051-based microcontroller or state machine, that has
unique device identification information pre-coded in its memory. In other embodiments,
the microcontroller may read in the logic states of a user-settable array of switches that
produces many possible combinations of identification codes. The Microcontroller is
normally put in a sleep mode to reduce power consumption, and is awakened by an event
trigger pulse to read in the new logic state at the Power Outage & Restoration Detector.
The event trigger pulse occurs whenever the logic state of the detector changes. This event
trigger pulse may be generated by a transition detector as shown in function block B of FIG
3. Whenever a transition of the logic state at the Power Outage & Restoration Detector
occurs, the transition detector B will generate a momentary negative-going pulse to awaken
the Microcontroller from sleep mode to check the output logic state at the detector. For
example, a high state will indicate a power outage condition while a low state will indicate
that power is present or restored.

[0029] Referring to FIG 3 again, the Equipment Load Current Sensor 12 for
equipment power failure detection is implemented in functional block C, Load-Current
Detector Circuit. The Load-Current Detector Circuit detects equipment power failure by

sensing a loss of load current to the equipment. For certain equipment such as auto-defrost



trigger pulse may be generated by a transition detector as shown in
function block B of FIG 3. Wenever a transition of the logic state at the
Power Qutage & Restoration Detector occurs, the transition detector B will
generate a nonentary negative-going pulse to awaken the M crocontroller
fromsleep node to check the output logic state at the detector. For
exanple, a high state will indicate a power outage condition while a | ow
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illustrates an exenplary correspondence anong the equi pment power failure,
LED manufacturer may assign any functional logic state to each resistance status. Table 2

below illustrates an exemplary correspondence among the equipment power failure, LED

status, LDR resistance status and logic states of the Load-Current Detector.

[0031] Table 2. Illustration of an exemplary correspondence among the equipment

current status, LED status, LDR resistance status, and logic states of the Load-Current

Detector
[0032]
Equipment LED LDR Logic State of
Power Failure Status Resistance | Load-Current
Detector
Yes OFF High High
No ON Low Low
[0033] The Load-Current Detector Circuit may optionally comprise a Variable

resistor VR1 that is used to adjust the sensitivity of the Load Current Detector circuit.




status, LDR resistance status and |logic states of the Load-Current
Detector. [0031] Table 2. Illustration of an exenplary correspondence anong
t he equi prment current status, LED status, LDR resistance status, and |ogic
states of the Load-Current Detector [0032] Equi prent LED LDR Logic State
of Power Failure Status Resistance Logd-Current Detector Yes OFF High

H gh No ON Low Low [0033] The Load- Current Det ector Ci rcuit may optionally
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When the logic state of the | oad-current detector changes, an event
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out puts e two transi ector e S neé)gum ng a
| ogi c ANDngelt e t o gener ate a commn interrupt tri gger that avvakens t he
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power outage and equipment power failure together. The outputs of the two transition
detectors (B and D) can be combined using a logic AND gate to generate a common
interrupt trigger that awakens the Microcontroller to check the logic states of the Power
Outage & Restoration Detector and Load Current Detector. When the Microcontroller
wakes up from an interrupt, it determines whether there is a power outage or equipment
power failure based on the logic states at the Power Outage & Restoration Detector and the
Load Current Detector respectively. Table 3 illustrates as an example the determination of
whether there is a power outage or equipment power failure.

[0036] Table 3. Illustration of the determination of whether there is a power outage

or equipment power failure

[0037]
Power status Equipment Diagnosed condition
(logic state) status
(logic state)
High High/Low Power outage
Low High Equipment power failure, no

power outage

Low Low Normal (Power on/restored,

no equipment power failure)




wakes up froman interrupt, it determ nes whether there is a power outage
or equi pnent power failure based on the logic states at the Power Qutage &
Restoration Detector and the Load Current Detector respectively. Table 3
illustrates as an exanple the determi nation of whether there is a power

out age or equi pnent power failure. [00g6] Table 3. Illustration of the
determ nation of whether there is a power outage or equi pnent power

failure 7] Powgtk,,stat us Equl nt Di agnosed.condition, .(lpgic state)
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i mpl enerthe &VirdessHaamsmiderdyodde 18uikhet Wirelesh ErademittehModnkedSriaimplamentedh t he

M crocont.r.ol | r f.urther trapsm,ssjion via . the Wrele Transjmtter
Vbu o 3B IS ronlie! Kfeuls *RAT SN Ao Siateh Nt o nETAbIS R whf e
Transm tT@fisfittec thebns IstappHcdbde R$ tBOPr@ehtEiheshtioRalin dnY efbblmiing wiknoger and
Transmitter nmeans is applicable for the present invention. In one
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Device. Wien the Mcrocontroller determ nes there is an equi pment power
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equipment power failure, it may embed a ‘10’ data string into the message stream via the
Encoder Circuit and transmits it out via the RF Transmitter Circuit to the Communication
Device.
[0039] Immediately after sending any of the above, the Microcontroller will follow
up by embedding an ‘11’ code into a message stream via the Encoder Circuit and transmits
it out via the RF Transmitter Circuit to the Communication Device. This is necessary to
reset the receiver unit of the Communication Device.
[0040] As shown in FIG 3, the detection device comprises a Back-up Battery &
Battery Charger Module for providing the detection device with power when power outage
happens. This module can be any commercial available one. It is to be appreciated that
the Battery Module may be substituted by other backup power sources such as super
capacitors of a type known in the art. Preferably the power source including the Battery
Module is charged or recharged by the external power source while the equipment is
operating normally; it functions as a backup power source that is only needed during times
of power outage.
[0041] Now referring to FIG 4, there is provided a flow chart showing the
functional connections of different components within the Detection Device. When the
Detection Device is plugged into a local power socket 40, it will continuously check
whether there is a change of power supply and equipment current load 41. If no, no further

actions will be taken by the Detection Device. If the Power Outage & Restoration Detector



Encoder Circuit and transmts it out via the RF Transmtter Crcuit to the
Comruni cation Device. [0039] Immediately after sending any of the above,
the Mcrocontroller will follow up by enbedding an '1 V code into a
nmessage streamvia the Encoder Circuit and transmts it out via the RF
Transmtter Crcuit to the Communicatiqp Device. This is necessary to

reset the receiver unit of the Conmunication Device. [0040] As shown in FIG

3, the detectjon devyice rises,a Back-up Battery & Baitery Charger
Vbdul o (O B0 1 gy Fieal HERElor HEhaty CBitiech Ny ER Y e
happens. culith610AB UL GrafidifioR cRBiors QYR ) awﬂwg\eaérh@%qn@ﬁ%gt pillsd B dvakes
appreciated that the Battery Mddul e nay be substituted by other backup

power sdhe ddisrosgutolies te igadrin thebagi¢ stetesofgfover syppdy kmboquipmenthairzgnt load

Preferab e power source includjng the Batte Mbdul e | s, charged .or
rechar geJ&Y b@%%@%?f%ﬁ??ilﬁr g%tﬁﬂ?mg%ﬂ’regeels\ﬁrmvéer Pﬁégﬁﬁ?ﬁ%ﬂ%‘hgth? gogl%ﬁgﬁeé’g i ng
nor mal | ysowdr shpplg tid Bigh), 36erBbORGKWD’ BAMRErFOMICLmesake ke iia A8 FHBSHedUr | Ng
times of power outage. [0041] Now referring to FIG 4, there is provided a
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If the Mcrocontroller determipes there is a power qutage condition (the
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Encoder i dnedélding ¥ <11° code into a message stream via the Encoder Circuit and transmits it
out via the RF Transmitter Circuit to the Communication Device 46. Then, the
Microcontroller goes into sleep mode 47.

[0042] Now referring back to FIG 2B, the Wireless Receiver Module 21 for

receiving the encoded information from the Wireless Transmitter Module 15 is one that is
compatible with the Wireless Transmitter Module, and suitable for one-to-one or multi-
node wireless link. Both the Transmitter and Receiver Modules can be implemented using
standard RF circuits or UHF radio modules typically used for remote gates, domestic and
commercial security applications, and that are well known to those skilled in the art. The
decoder 22 for decoding the information from the Wireless Receiver Module 21 is
compatible with the encoder used at the Detection Device. Both encoder and decoder can
be implemented using standard encoder/decoder circuit implementations well known to
those skilled in the art, such as those used in cordless telephones, security systems and
other remote control systems. The information transmitter module 23 acts on the decoded
message stream from the decoder and issues appropriate dialing actions to initiate user
notification by SMS messaging. In one embodiment, the information transmitter module

comprises a microcontroller and autodialler circuit that is interfaced to an SMS-



transmts it out via the RF Transmitter Crcuit to the Comrunication Device
44, 1f the Mcrocontroller determnes there is a power on/restored
condition with no equi pnent power failure (the logic state of power supply
is low and the logic state of equipment current load is low), it enbeds a
"10' data string into a nessage stream4ia the Encoder Circuit and
transmts it out via the RF Transmtter Crcuit to the Comrunication Device
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Power Outage and Equipment Monitoring System (POEMS) in accordance with another
embodiment of the present invention. The POEMS 50 comprises an AC mains voltage
sensor 51, an Electrical load current sensor 52, a Microcontroller 53, and an Info-
communication module/circuit 54. It is noted that the sensors and microcontroller (51, 52,
and 53) are identical or similar to the corresponding components as shown in FIG 2A (11,
12, and 13). As shown in FIG 5, the info-communication module/circuit 53 directly
interfaces with the Microcontroller so as to communicate directly to the user without an
intermediary device. The info-communication module/circuit 53 may a GSM card phone
or short range RF paging transmitter. Pertinent info-communication technologies that can
be used by the Detection Device to communicate with the user are well known to those
skilled in the art.

[0044] Optionally, the user notification can also be implemented via a visual
display at the Detection Device and/or Communication Device using light indicators or
digital display, or via audio alerts. Pertinent technologies are well known to those skilled

in the art.



This information is inportant to the equi pment user who is able to use it
to determine if <corrective action is required, for exanple, to dispose of
the refrigerator's perishable contents. The autodialler can be easily

i npl enented to enul ate the keystrokes of the SM5 phone by those skilled in
the art. In another enbodi nent of the {@munication Device as shown in FIG
2C, the infornation transmtter nodule 24 has a microcontroller and a GSM
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filtration systens for the survival of their exotic fishes; an overnight
electrical equipment failure (e.g. filtration punp) may result in the
death of these exotic fishes anbunting to a |ost of tens of thousands of
dollars. Chilled neat outlets require a chiller for storage as well as for
di splay at the point of sales; a power outage/equipnent power failure would
render these chillers ineffective and il3s content unfit for hunman
consunption within a short span of a few hours. [0046] Wile the present

i nvention has been described with reference to particular enbodinments, it

wi || be understood that the enbodiments are illustrative and that the
i nvention scope is not so limted. ACLAIMSi ve enbodi ments of the present
invention will becone apparent to those having ordinary skill in the art

to which the present invention pertains. Such alternate enbodi nents are
consi der adhdt @s lgindgenpassed within the spirit and scope of the present

i nvention. Accordingly, the scope of the present invention is described by
t he appended cIainB and is supported by the foregoing description. 13
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| oss det emtllsgmexdeumpﬁsmgw ng: a nmeans for detecting mains power outage and
restoration, and outputting the detected power outage and restoration; a
means for detéé@ﬂﬁgkﬁﬁéﬁﬂdwmﬂhWaﬁﬂmwegof the el ectrical eqU|pnent and
outputting the det ure: a fir m crocontroller f .

obt ai ni ng the out put ‘?ag'éqgﬁﬂgﬁs%tﬂlgﬁ‘&ﬁs&’&wré’f‘ agfh and fesfQration, qn ttmg

pr ocessi tig deleetedipfoaien edtage gndidestorativh; t ransm tting the processed si gnaI s; an
encodi ng means for encod%gg the . information fromthe first '

mi crocontrol | er; aRdReAngiiPEdetesting thespeven filurroah ther electrieal esminm¢ntgandne
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a first microcontroller for obtaining the outputting signals from both of the
detecting means, processing the obtained signals, and transmitting the processed signals;

an encoding means for encoding the information from the first
microcontroller; and

a wireless transmitting means for transmitting the encoded information from
the encoder; and

a communication device having:

a wireless receiving means for receiving the transmitted information from
the wireless transmitting means and transmitting the received information;

a decoding means for decoding the encoded information from the wireless
receiving means; and

an information transmitter means for acting on the decoded information and

issuing proper notification to the user of the electrical equipment.

2. The detection and notification system of claim 1, wherein the means for detecting
mains power outage and restoration comprises an electrical circuit that is able to detect the

presence or absence of the mains voltage from a utility power line.

3. The detection and notification system of claim 2, wherein the electrical circuit

comprises an electromagnetic relay that gives different signals for the presence of the



a conmuni cati on device having: a wreless receiving neans for receiving the
transmtted information from the wreless transmtting neans and
transmtting the received information; a decodi ng neans for decoding the
encoded information fromthe wireless receiving nmeans; and an information
transmtter nmeans for acting on the decoded information and issuing proper
notification to the user of the electrid4l equipnment. 2. The detection and
notification systemof claim1, wherein the neans for detecting mains
power out agisandtage sthenahé atiligopavdrIa® BTuSkRa r'Fd?{na ' BfHéih tr&"f’t%re(:i ingo! e
to detect_the resence or_absence of the mains vo tag% FORT & Ut | |I€ty
pover |inBoWY. o4age [t e jabsenge Pinthei mainst voltegsy whemthé williai poer Viter &i n

t he el ect gtfefibnGihs BN j lectronmagnetic rel that gives
i 11 or ont Scaral 1 Poes QRREDahd SheRfh BeicdMERTicadob i il omieted
utility ptowthe mains veltdgenat tenhigitb@igoint & ad3b Ubdc® SO B A LB, ARWe!
out age or tthe abs?nggﬁagf the mains voltage when the utility power~line is
experi enc{eﬁﬁraﬁ a B%‘,nt'and wherein the el ectromagnetic relay is

el ectrically connected to the mains voltage at the nonitoring point so as
to detect the power outage and restoration at a local point. 4. The

det ecti onf-and ‘Her fiétectisn ami sotiftcation fystdrioMchim W) 7Rk din HREMBRATS: QEcting
detectin et(k;e ﬁfmfsr ffh{ ure of the electrical equipnment conprises an

el ectri car® &PPEL AU, gt theeleptiical eguipment eomprises an ielastricabeiccuitathat isgblertom a
*utility depssahe Chméntll i | -G | . 5., The detection and ,
notification system o?ac%:ilag?l%z@h{vé}g?ﬂgyﬁ%%gﬂg?%& ?Flc?gtlncﬁlierq}fmengcorrpri ses a
LED and a |ight dependent resistor; and wherein when the LED is on/off, it

will induce dififepgnl:resi stances. on the |ight dependent resistor so that
the el ectLgr; i calﬁ%‘l ?gtg%t on g‘é‘?\ n8ﬁﬁf)%‘t°no§y1s‘f"8’r of Claimghawhereindthe seleqiticabreinghist her

the el ectaonpaisecalifirand alght Ao relittol- Uit whereih\EndCHEIHIP R A6, i
notificat |.§nﬁ$‘é§3t of claim1, wherein the first mcrocontrol ['er
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: ailure.

6. The detection and notification system of claim 1, wherein the first microcontroller
comprises a microprocessor that has enough memory for obtaining the signals from the

detecting means, storing and processing the obtained signals, and transmitting the

processed signals to the user.

7. . The detection and notification system of claim 1, wherein the wireless receiving
means may be capable of receiving the transmitted information from multiple wireless
transmitting means so that the information transmitter means may notify the user of the

nature of power loss and identification of the affected electrical equipment.

8. The detection and notification system of claim 1, wherein thé information
transmitter means comprises a microcontroller and an autodialler circuit; wherein the
microcontroller receives the decoded information from the decoding means and feeds the
received information to the autodialler circuit; and wherein the autodialler circuit may be

interfaced to an SMS-communication device so as to give the proper notification to the

user.



processed signals to the user. 7. The detection and notification system of
claim1, wherein the wireless receiving mneans may be capabl e of receiving
the transmitted information fromnultiple wireless transmtting neans so
that the information transmtter nmeans nmay notify.- the user of the nature
of power loss and identification of the fffected el ectrical equipnent. 8.
The detection and notification systen1o¥ claim1, wherein the information
transmtter nmeans conprises a microcontroller and an autodialler circuit;
wherein the mcrocontroller receives the decoded information fromthe

decodi ng anmnd {?e ds %&e r.gcej ved inforpation to the autodialler
circuit: %nd wher Sefecting and: ogtitisatian systemi of eigjmpd, Whereint heetnfersnagion
SMS- conMudrigatitke? "mE s Sa tfRickd : i fi.catian.: o )
dser 15 GERAImERK SABANAT mcRicsrbs BTG LERARGD LR, | e
i nf or nat | Whereinrthe smictacentrotizamecaivasythe slesodedriforaiutt froml @ detsting Wehed; eSS
conmuni cat.i,on meanﬁ{'g I(]P‘];\\Aén{erei n.the m 8r ocontrol |l er receives the decoded

i nformat i D8 VPG SeAng e iy diregily iafass o ithe vrirelsss commusication nay

directly hm&dngtd a@att QsdrM@tinbdtRIp€SS comuni cation neans to initiate user
notification. 10. A systemfor detection and notification of power supply

to an electrical equipnent, said systemconprising: a nmeans for detecting

mai NS power outage a storati.on,. .and outputting the detected power

out age a\r,@' r es‘% stz?fflgﬁf, 5%°é’r°8iaﬂdt“l‘?§ﬁf’@5ﬁ’s° 'é)“ﬁbmtw eleqitieat GAUIPIRRS gy
sour ce duaidngstel dosnR3R: out age so that it can be functional wthout main
power supply; a neans for detecting the power failure of the electrical

equi prent, and outdHeaRn{pr dstecting eaaintl poworcoutdgei dndr restoratiohcarsk outputting er

f or obt aigl j i |ls. fromboth of the., detectiin ns,
. processi r%é t|a ﬁtghggtﬁaawﬁggﬁsi{gg%gﬁs@agﬁa 1o Xg’% i p?enﬁle?lﬁelspﬁoa‘éeég hﬁgsg%%‘éﬁ’s;
and an | ehergy conneaidosing aminoptiwe/ ditdgeUiot that iatarthd Ratliohal REGHHEAEES piwep t he
supply;

a means for detecting the power failure of the electrical equipment, and
outputting the detected power failure;

a microcontroller for obtaining the outputting signals from both of the
detecting means, processing the obtained signals, and transmitting the processed signals;
and

an Info-communication module/circuit that directly interfaces with the

Microcontroller so as to communicate directly to the user.

11. A method for detection and notification of power supply to an electrical equipment,
said method comprising:

detecting of power outage and restoration at a monitoring point of a utility power"
supply line, wherein the detecting is powered by a backup energy source during mains
power outage so that it can be performed without main power supply;

detecting of power failure of the electrical equipment;

processing the signals of power outage and equipment power failure; and

notifying a user of the electrical equipment of whether there is a power outage or

equipment power failure.



M crocontroller so as to communicate directly to the user. 11. A nethod for
detection and notification of power supply to an el ectrical equipnent,

sai d nethod conprising: detecting of power outage and restoration at a
nonitoring point of a utility power' supply line, wherein the detecting is
powered by a backup energy source durin? mai ns power outage so that it can
be performed w thout main power supply; @etecting of power failure of the
el ectrical equipnent; processing the signals of power outage and equi pnent

pover failure; Thndnetd fofi ciging 105 evhetdin tthe sedpeet rak&edmfeeflTe%%u&ge%at her
equi pnent power failure The et hod of

there is a.pover

claim 11,7 ’@F’Qpngeﬁ?fésgg?eebreﬁncﬁ& abseneg @ff theoweins woltaggeframdhe ntlityopawdron
detects thgpRrigeence or absence of the nmains voltage fromthe utility power
supply Irne 13 The nethod of claim 11, wherein the step of detecting of
power failure detects the current load I eading fromthe utility power

supply i t ct r equi pnent.. 14. The nethod of claim 11,
wherein the s?]é}b 5‘8 ‘inn]d frhsrein dheastep ebsigietingof powenfatluredaténts #iegnal s
fromthe d@xteﬁﬁtohﬂ!%aah%pﬁ tructions for user
~notification. 15. The rre?rﬁod t?ﬂgﬁgﬁe% %%p%ﬁ t&dﬁe g érl f{l‘g%ulgrperﬁ otification
may enploy wireless notification system

14, The method of claim 11, wherein the step of processing the signals comprises

obtaining the signals from the detecting steps, and generating proper instructions for user -

notification.

15.  The method of claim 11, wherein the step of notification may employ wireless

notification system.




