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(57) ABSTRACT 

An electrical appliance includes a communication unit 
receiving energy related information from the outside; a con 
trol unit receiving the energy related information from the 
communication unit; an energy consumption component 
operating by the control unit; and an input unit receiving a 
command for selecting an operation mode of the energy con 
sumption component. The operation mode of the energy con 
sumption component includes a ?rst poWer saving mode in 
Which the operation of the energy consumption component is 
restricted on a basis of the energy related information, and a 
second poWer saving mode in Which the operation of the 
energy consumption component is restricted irrespective of 
the energy related information. One of the ?rst and second 
poWer saving modes is selected through the input unit. 
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ELECTRICAL APPLIANCE 

CROSS-REFERENCE TO RELATED 
APPLICATIONS 

[0001] The present application claims priority under 35 
USC 119 and 35 U.S.C. 365 to Korean Patent Application 
No. 10-2012-0099386 (?led on Sep. 7, 2012), Korean Patent 
Application No. 10-2012-0099393 (?led on Sep. 7, 2012), 
and Korean Patent Application No. 10-2012-0099366 (?led 
on Sep. 7, 2012), Which are hereby incorporated by reference 
in its entirety. 

BACKGROUND 

[0002] The present disclosure relates to an electrical appli 
ance. 

[0003] Suppliers simply have supplied energy sources such 
as electricity, Water, and gas, and consumers simply have used 
the supplied energy sources. Thus, it Was dif?cult to perform 
effective management in terms of energy production, distri 
bution, or usage. 
[0004] That is, energy has a radial structure in Which the 
energy is distributed from an energy supplier to a plurality of 
consumers or spread from a central part to a peripheral part, 
and has a supplier-directed characteristic, not a consumer 
directed characteristic. 
[0005] It is not possible to knoW information on electricity 
price in real time but only in a limited Way through poWer 
exchange. There is also a drawback in that it is not possible to 
use an inducement such as incentive for a consumer through 

a change in price because a price system is actually a ?xed 
price system. 
[0006] In order to solve this problem, many efforts for 
implementing horiZontal, cooperative, and distributed net 
Works that effectively manage energy and enable the interac 
tion betWeen a consumer and a supplier have been made 
recently. 
[0007] Typical electrical appliances have been con?gured 
so that they operate in a time Zone that is inputted by a user 
and in an operation mode that is inputted by the user. Thus, if 
a poWer consumer operates the electrical appliances in a time 
Zone When much poWer is used, there is a draWback in that 
there is a problem With poWer supply or blackout occurs 
because consumption poWer is greater than poWer supplied 
from the poWer supplier. 

SUMMARY 

[0008] Embodiments provide an electrical appliance. 
[0009] In one embodiment, an electrical appliance includes 
a communication unit receiving energy related information 
from the outside; a control unit receiving the energy related 
information from the communication unit; an energy con 
sumption component operating by the control unit; and an 
input unit receiving a command for selecting an operation 
mode of the energy consumption component, and Wherein the 
operation mode of the energy consumption component 
includes: a ?rst poWer saving mode in Which the operation of 
the energy consumption component is restricted on a basis of 
the energy related information, and a second poWer saving 
mode in Which the operation of the energy consumption com 
ponent is restricted irrespective of the energy related infor 
mation, and one of the ?rst and second poWer saving modes is 
selected through the input unit. 

Mar. 13, 2014 

[0010] In another embodiment, an electrical appliance 
includes a communication unit receiving energy related infor 
mation from the outside; a control unit receiving the energy 
related information from the communication unit; and an 
energy consumption component operating by the control 
unit; and Wherein the energy related information includes a 
restriction time period, the control unit selects one of a delay 
appliance load mode and a temporary appliance load reduc 
tion mode on a basis of a length of the restriction time period, 
and the control unit restricts an operation of the energy con 
sumption component to a mode selected in the restriction 
time period. 
[0011] In further another embodiment, an electrical appli 
ance includes a communication unit receiving energy related 
information from the outside; an input unit receiving a com 
mand to select an operation mode; a control unit receiving 
information from the input unit or the communication unit; 
and a compressor and a heater operating by the control unit, 
and Wherein the control unit determines Whether a poWer 
saving mode becomes on and there is a need for a defrosting 
operation, and the control unit restricts the defrosting opera 
tion in the restriction time period if the restriction time period 
starts While the poWer saving mode becomes on and the 
defrosting operation is performed. 
[0012] The details of one or more embodiments are set 
forth in the accompanying draWings and the description 
beloW. Other features Will be apparent from the description 
and draWings, and from the claims. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0013] FIG. 1 is a schematic diagram of a netWork system 
according to an embodiment; 
[0014] FIG. 2 is a schematic block diagram of a netWork 
system according to an embodiment; 
[0015] FIG. 3 is a block diagram of an information delivery 
process on a netWork system of an embodiment; 

[0016] FIGS. 4(a) and 4(b) are graphs for explaining a 
?uctuation pattern of electric rate; 
[0017] FIG. 5 is a schematic block diagram of a ?rst 
embodiment of a netWork system according to an embodi 

ment; 
[0018] FIG. 6 is a schematic block diagram of a second 
embodiment of a netWork system according to an embodi 

ment; 
[0019] FIG. 7 is a schematic block diagram of a third 
embodiment of a netWork system according to an embodi 

ment; 
[0020] FIG. 8 is a schematic diagram of a home area net 
Work according to an embodiment; 

[0021] FIG. 9 is a block diagram of components for a net 
Work system of an embodiment; 

[0022] FIG. 10 is an example ofa display unit ofa compo 
nent according to an embodiment; 

[0023] FIGS. 11(a), 11(b), 12(a), and 12(b) are diagrams 
for explaining hoW a refrigerator operates in a ?rst exemplary 
reduction method in response to a demand response function 
ality; and 
[0024] FIGS. 13(a), 13(b), 14(a), and 14(b) are diagrams 
for explaining hoW a refrigerator operates in a second exem 
plary reduction method in response to a demand response 
functionality. 
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DETAILED DESCRIPTION OF THE 
EMBODIMENTS 

[0025] Reference Will noW be made in detail to the embodi 
ments of the present disclosure, examples of Which are illus 
trated in the accompanying drawings. 
[0026] In the following detailed description of the preferred 
embodiments, reference is made to the accompanying draW 
ings that form a part hereof, and in Which is shoWn by Way of 
illustration speci?c preferred embodiments in Which the 
invention may be practiced. These embodiments are 
described in su?icient detail to enable those skilled in the art 
to practice the invention, and it is understood that other 
embodiments may be utiliZed and that logical structural, 
mechanical, electrical, and chemical changes may be made 
Without departing from the spirit or scope of the invention. To 
avoid detail not necessary to enable those skilled in the art to 
practice the invention, the description may omit certain infor 
mation knoWn to those skilled in the art. The folloWing 
detailed description is, therefore, not to be taken in a limiting 
sense. 

[0027] FIG. 1 is a vieW schematically shoWing an example 
of a netWork system according to the present disclosure. 
[0028] The netWork system is a system for managing an 
energy source such as electricity, Water or gas. The energy 
source means one of Which amount generated or used can be 

metered. Therefore, even a source not mentioned above may 
be used as the energy source. Hereinafter, electricity Will be 
described as an example of the energy source, and details of 
this speci?cation may be identically applied to other energy 
sources. 

[0029] Referring to FIG. 1, a netWork system 1 according to 
an embodiment includes a poWer plant 2 for producing elec 
tricity. The poWer plant 2 may include a poWer plant for 
producing electricity through a thermal poWer generation or 
nuclear poWer generation and a poWer plant using Water 
poWer, sunlight poWer, Wind poWer or the like Which is eco 
friendly energy. 
[0030] The electricity produced in the poWer plant is trans 
mitted to a sub-control center 3 through a poWer transmission 
line 4, and the sub-control center 3 transmits the electricity to 
a substation 5 so that the electricity is distributed to customers 
such as houses or o?ices. 

[0031] Electricity produced by the eco-friendly energy is 
also transmitted to the substation 5 so as to be distributed to 
each of the customers. The electricity transmitted from the 
substation 5 is distributed to each of the of?ces or houses 
through electricity poWer storage, or is directly distributed to 
each of the of?ces or houses. 

[0032] In a house using a home area netWork (HAN), elec 
tricity may be produced by the house through sunlight, fuel 
cells built in a plug-in hybrid electric vehicle (PHEV), or the 
like. Also, the produced electricity may be stored or distrib 
uted, or surplus electricity may be resold to the outside World. 
[0033] The netWork system may include a smart meter 6 for 
detecting the amount of electricity used in each customer 
(house, of?ce or the like) in real time, and an advanced meter 
ing infrastructure (AMI) 7 for metering the amount of elec 
tricity used in a plurality of customers. 
[0034] That is, the AMI 7 may receive information metered 
from a plurality of smart meters 6 and meter electricity con 
sumption. 
[0035] In the speci?cation, metering includes metering car 
ried out by the smart meters and the AMI, and recogniZing by 

Mar. 13, 2014 

the smart meters and the AMI after receiving yield or a con 
sumption amount from another component. 
[0036] The netWork system 1 may further include an energy 
management system (EMS) 8 for managing energy. The EMS 
8 may generate information on operations of one or more 
components With respect to energy (production of energy, 
distribution of energy, usage of energy, storage of energy, and 
the like). The EMS 8 may generate at least a command for the 
operations of the components. 
[0037] In this speci?cation, a function or solution per 
formed by the EMS 8 may be referred to as an energy man 
agement function or energy management solution. 
[0038] In the netWork system 1, one or more EMSs 8 may 
be provided as a separate con?guration, or the EMS 8 may be 
included as an energy management function or energy man 
agement solution in one or more components. 

[0039] FIG. 2 is a block diagram schematically shoWing an 
example of the netWork system according to the present dis 
closure. 
[0040] Referring to FIGS. 1 and 2, the netWork system 
according to the present disclosure is con?gured by a plural 
ity of components. For example, the components of the net 
Work system are a poWer plant, a substation, a sub-control 
center, an EMS, electric home appliances, a smart meter, a 
storage battery, a Web server, an AMI, a home server, and the 
like. 
[0041] In the present disclosure, each of the components 
may be con?gured by a plurality of sub-components. As an 
example, in a case of one component is an electric home 
appliance, sub-components may be a microcomputer (MI 
COM), a heater, a display and the like. That is, all that perform 
a speci?c function may be components in the present disclo 
sure, and such components constitute the netWork system of 
the present disclosure. TWo components may communicate 
With each other by means of a communication unit. One 
netWork may be one component or may be con?gured by a 
plurality of components. 
[0042] In this speci?cation, the netWork system in Which 
communication information is related to an energy source 
may be referred to as an energy grid. 
[0043] A netWork system according to an embodiment may 
include a utility area netWork (UAN) 10 and a home area 
netWork (HAN) 20. The UAN 10 and the HAN 20 may 
perform Wired or Wireless communication by means of a 
communication unit, and may perform tWo-Way communica 
tion. In this case, the UAN 10 and the HAN may communicate 
With each other directly or through an external server. 
[0044] In this speci?cation, the term “home” means not 
only a household as a lexical meaning but also a group in 
Which speci?c components such as buildings or companies 
gather. Also, the term “utility” means a group in Which spe 
ci?c components outside the home gather. 
[0045] The UAN 10 includes an energy generation compo 
nent 11 for generating energy, an energy distribution compo 
nent 12 for distributing or transmitting energy, an energy 
storage component for storing energy, an energy management 
component 14 for managing energy, and an energy metering 
component 15 for metering information related to energy. 
[0046] In a case Where one or more components that con 
stitute the UAN 10 consume energy, the components that 
consume the energy may be energy consumption compo 
nents. 

[0047] The energy generation component 11 may be a 
poWer plant as an example. The energy distribution compo 
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nent 12 distributes or transmits energy generated in the 
energy generation component 11 and/or energy stored in the 
energy storage component 13 to the energy consumption 
component 26 that consumes the energy. The energy distri 
bution component 12 may be a poWer transmitter, substation, 
sub-control center, or the like. 
[0048] The energy storage component 13 may be a storage 
battery, and the energy management component 14 generates 
information for driving one or more of the energy generation 
component 11, the energy distribution component 12, the 
energy storage component 13 and the energy consumption 
component 26, related to energy. The energy management 
component 14 may generate at least a command for the opera 
tion of a speci?c component. 
[0049] The energy management component 14 may be an 
EMS. The energy metering component 15 may meter infor 
mation related to the generation of energy, the distribution of 
energy, the usage of energy, the storage of energy, and the like. 
The energy metering component 15 may be an AMI as an 
example. The energy management component 14 may be a 
separate con?guration, or may be included in another com 
ponent as an energy management function. 
[0050] The UAN 10 may communicate With the HAN 20 
through a terminal component (not shoWn). The terminal 
component may be a gate Way as an example. The terminal 
component may be provided to one or more of the UAN 10 
and the HAN 20. 
[0051] On the other hand, the HAN 20 may include some or 
all of an energy generation component 21 that generates 
energy, an energy distribution component 22 that distributes 
energy, an energy storage component 23 that stores energy, an 
energy management component 24 that manages energy, an 
energy metering component 25 that measures energy related 
information, an energy consumption component 26 that con 
sumes energy, a central management component 27 that con 
trols a plurality of components, an energy grid assistance 
component 28, an accessory component 29, and a consum 
able handling component 30. 
[0052] The energy generation component 21 may be a 
home poWer generator, and the energy storage component 23 
may be a storage battery. The energy management component 
24 may be an EMS. As an example, the energy generation 
component 21 may be a solar cell, a fuel cell, a Wind poWer 
generator, a poWer generator using subterranean heat, a poWer 
generator using seaWater, or the like. 
[0053] The energy metering component 25 may meter 
information related to the generation of energy, the distribu 
tion of energy, the usage of energy, the storage of energy, and 
the like. The energy metering component 25 may be a smart 
meter as an example. 

[0054] The energy consumption component 26 may be, as 
an example, a heater, a motor, a display, and etc. that con?g 
ures an electrical appliance (refrigerator, Washing machine, 
air conditioner, cooking device, cleaner, dryer, dishWasher, 
dehumidi?er, display device, lighting equipment, and etc .). In 
the present embodiment, there is no limitation on the type of 
the energy consumption component 26. 
[0055] The energy management component 24 may be an 
individual component or included as an energy management 
function in another component. The energy management 
component 24 may transmit and receive information in com 
munication With one or more components. The energy gen 
eration component 21, the energy distribution component 22 
and the energy storage component 23 may be individual com 
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ponents, or may constitute a single component. The central 
management component 27 may be, as an example, a home 
server for controlling a plurality of electric home appliances. 

[0056] The energy grid assistance component 28 is a com 
ponent having a primary function While performing an addi 
tional function for the energy grid. For example, the energy 
grid assistance component 28 may be a Web service providing 
component (e.g., a computer or the like), mobile device, 
television, or the like. 

[0057] The accessory component 29 is an energy netWork 
dedicated component that plays an additional function for the 
energy grid. For example, the accessory component 29 may 
be an energy netWork dedicated Weather reception antenna. 

[0058] The consumable handing component 30 is a com 
ponent that stores, supplies, and delivers consumables, and 
may check or recogniZe information on the consumables. The 
consumables may be articles or materials that are used or 
processed When operating the energy consumption compo 
nent 26, for example. In addition, the consumable handling 
component 30 may be managed by, for example, the energy 
management component 24 on the energy grid. 

[0059] For example, the consumable may be laundry for a 
Washing machine, food for a cooking device, detergent or 
softener used for Washing laundry in the Washing machine, or 
seasoning for cooking food, and etc. 
[0060] The energy generation components 11 and 21, the 
energy distribution components 12 and 22, the energy storage 
components 13 and 23, the energy management components 
14 and 24, the energy metering components 15 and 25, the 
energy consumption component and the central management 
component 27 may independently exist, or tWo or more of 
them may constitute a single component. 

[0061] For example, the energy management component 
14 or 24, the energy metering component 15 or 25 and the 
central management component 27 may exist as single com 
ponents so as to be con?gured as a smart meter, an EMS and 
a home server, Which perform their functions, respectively. 
Alternatively, the energy management component 14 or 24, 
the energy metering component 15 or 25 and the central 
management component 27 may constitute a single system. 

[0062] When a function is performed, it may be sequen 
tially performed in a plurality of components and/ or commu 
nication units. For example, an energy management function 
may be sequentially performed in the energy management 
component, the energy metering component and the energy 
consumption component. 
[0063] Moreover, the component having a speci?c function 
that con?gures the utility area netWork and the HAN may be 
in plural. For example, the energy generation component or 
the energy consumption component may be in plural. 

[0064] On the other hand, the utility area netWork 10 may 
communicate With the HAN 20 by using a communication 
means (?rst interface). In this case, a plurality of utility area 
netWorks 10 may communicate With a single HAN 20 and a 
single utility area netWork 10 may communicate With a plu 
rality of HANs 20. 

[0065] As an example, the communication unit may be a 
simple communication line or a poWer line communication 
means. Of course, the poWer line communication means may 
include communication equipment (as an example, a modem) 
that is connected to tWo components. As another example, the 
communication means may be Zigbee, Wi-?, bluetooth, NFC, 
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and etc. In the speci?cation, there is no limitation on a Wired 
communication method or on a Wireless communication 

method. 

[0066] TWo components that con?gure the utility area net 
Work 1 0 may communicate by using a communication means. 
Moreover, tWo components that con?gure the HAN 20 may 
communicate by using a communication means (a second 
interface). As an example, the energy consumption compo 
nent 26 may communicate With one or more of the energy 
management component 24, the energy metering component 
25, the central management component 27, and the energy 
grid assisting component 28 by using a communication 
means (a second interface). 
[0067] In addition, the microcomputer of each component 
(for example, the energy consumption component) may com 
municate With the communication means (second interface) 
by using a communication means (third interface). For 
example, in a case Where the energy consumption component 
is an electrical appliance, the energy consumption component 
may receive information from the energy management com 
ponent by using the communication means (second inter 
face), and the received information may be transmitted to the 
microcomputer of the electrical appliance by using the third 
interface. 

[0068] Moreover, the energy consumption component 26 
may communicate With the accessory component 29 by using 
a communication means (fourth interface). Moreover, the 
energy consumption component 26 may communicate With 
the consumable handling component 30 by using a commu 
nication means (?fth interface). 
[0069] FIG. 3 is a block diagram of an information delivery 
process on a netWork system of an embodiment. FIGS. 4(a) 
and 4(b) are graphs for explaining a ?uctuation pattern of 
electric rate. In particular, FIG. 4(a) is a graph of information 
on time of use (TOU) and information on a critical peak 
pattern (CPP), and FIG. 4(b) is a graph of information on a 
real time pattern (RTP). 
[0070] Referring to FIG. 3, a speci?c component C may 
receive energy related information (hereinafter, referred to as 
“energy information”) by using a communication means in a 
netWork system of an embodiment. In addition to energy 
information, the speci?c component C may further receive 
additional information (environmental information, program 
update information, time information, information on each 
component’s operation or state (failure) and information on 
the habit of a user Who uses the energy consumption compo 
nent) by using a communication means. 
[0071] The environmental information may include carbon 
dioxide (CO2) emissions, the atmospheric concentration of 
CO2, temperatures, humidity, rainfalls, information on 
Whether it Will rain, and the amount of Wind. 

[0072] In another aspect, the information may be divided 
into internal information that is information on each compo 
nent (information on the operation or state (failure) of each 
component, on the energy consumption of the energy con 
sumption component, and on the habit of a consumer Who 
uses the energy consumption component), and external infor 
mation (energy information, environmental information, pro 
gram update information and time information) that is other 
information. 

[0073] In this case, the information may be received from 
another component. That is, the received information 
includes at least energy information. 
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[0074] The speci?c component may be a component that 
con?gures the utility area netWork 10 or a component that 
con?gures the HAN 20. 
[0075] The energy information I may be at least one of 
electricity, Water, and gas information as described above. 
[0076] As an example, the electricity related information 
includes time-based pricing, curtailment, grid emergency, 
grid reliability, energy increment, an energy generation 
amount, an operation priority, and an energy consumption 
amount. It may be said that price related to the energy source 
in the embodiment may be energy price. 
[0077] The energy information may be divided into price 
information (energy price) and information other than price 
(the curtailment, the grid emergency, the grid reliability, the 
energy generation amount, the energy increment, the opera 
tion priority, and the energy consumption amount). The price 
information or the information other than the price may be 
transmitted along With time information. Alternatively, the 
time information may be transmitted instead of the price 
information or the information other than the price. As an 
example, time information that needs the curtailment may be 
received and transmitted on the energy grid. 
[0078] Such information may be divided into scheduled 
information that is previously generated on the basis of pre 
vious information and real time information that varies in real 
time. The scheduled information and the real time informa 
tion may be divided according to Whether information on or 
after the current time (future) is predicted. 
[0079] Moreover, the energy information I may be divided 
into the TOU information, the CPP information, and the RTP 
information according to the change pattern of data over time. 
In addition, the energy information I may vary over time. 
[0080] Referring to FIG. 4(a), data varies step by step over 
time according to the TOU information. According to the CPP 
information, the data varies step by step over time or in real 
time, and emphasis appears at a speci?c time point. That is, in 
the case of the CPP pattern, a general price is loWer than that 
of the TOU pattern but the price at the speci?c time point is 
remarkably more expensive than that of the TOU pattern. 
[0081] Referring to FIG. 4(b), data varies in real time over 
time according to the RTP information. 
[0082] On the other hand, the energy information I may be 
transmitted and received as a true or false signal such as a 
Boolean signal on the netWork system. Alternatively, actual 
price information may be transmitted and received, price 
information that has a plurality of levels may be transmitted 
and received, or the energy information I may be transformed 
to time information and then transmitted and received. In the 
folloWing, electricity related information Will be described 
along With an example. 
[0083] When the speci?c component C receives a true or 
false signal such as a Boolean signal, it is possible to recog 
niZe any one signal as an on-peak signal and another signal as 
an off-peak signal. 
[0084] Alternatively, the speci?c component may recog 
niZe at least one piece of driving related information and the 
speci?c component may compare a recogniZed information 
value With a reference information value to recogniZe on 
peak and off-peak. 
[0085] For example, if the speci?c component recogniZes 
information having levels or actual price information, the 
speci?c component compares the recogniZed information 
value With the reference information value to recogniZe on 
peak and off-peak. 
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[0086] In this case, the information value on the driving 
may be at least one of electric rates, a poWer amount, a rate of 
change in electric rates, a rate of change in poWer amount, an 
average value of the electric rates, and an average value of the 
poWer amount. The reference information value may be at 
least one of an average value, the average value of the mini 
mum value and maximum value of poWer information during 
a certain section, and a reference change rate (for example, 
the slope of a consumption poWer amount per unit hour) in 
poWer information during a certain section. 

[0087] The reference information value may be set in real 
time or may be previously set. The reference information 
value may be set in the utility area network or be set in the 
HAN (by a consumer’s input, the energy management com 
ponent’s input, the central management component’s input, 
and etc.) 
[0088] If the speci?c component (for example, energy con 
sumption component) recognizes on-peak (for example, at a 
recognized time point), an output may become zero (stop or 
maintaining the stop state) or be reduced. The speci?c com 
ponent may previously determine a driving method before 
starting its operation, and change the driving method When 
recognizing on-peak after starting the operation. 
[0089] In addition, if the speci?c component recognizes 
off-peak, the output may be recovered or increase if neces 
sary. That is, if the speci?c component that recognizes on 
peak recognizes off-peak, the output may be recovered to the 
previous state or become greater than a previous output. 

[0090] In this case, even if the speci?c component recovers 
or increases the output after recognizing off-peak, the total 
consumption poWer and/ or the total electric rate for the entire 
driving time of the speci?c component decreases. 

[0091] Alternatively, When the speci?c component recog 
nizes on-peak (for example, at a recognized time point), the 
output may be maintained under an operable condition. In this 
case, the operable condition means When the information 
value for driving is smaller than or equal to a certain reference 
value. The information value for driving may be information 
on electric rates, on a consumption poWer amount or on an 
operation time. The certain reference value may be a relative 
value or an absolute value. 

[0092] The certain reference value may be set in real time or 
may be previously set. The certain reference value may be set 
in the utility area network or be set in the HAN (by a con 
sumer’s input, an energy management component’s input, a 
central management component’s input). 
[0093] Alternatively, if the speci?c component recognizes 
on-peak (for example, at a recognized time point), the output 
may increase. HoWever, even if the output increases at a time 
point When on-peak is recognized, the total output for the 
entire driving period of the speci?c component may become 
greater or be maintained than or at the total output When the 
speci?c component operates at a normal output. 

[0094] Alternatively, even if the output increases at a time 
point When on-peak is recognized, the total consumption 
poWer or the total electric rates for the entire driving period of 
the speci?c component may become less than the total con 
sumption poWer or the total electric rates When the speci?c 
component operates at a normal output. 

[0095] If the speci?c component recognizes off-peak (for 
example, at a recognized time point), the output may increase. 
For example, if an operation is reserved, the speci?c compo 
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nent may start driving before a preset time or a component 
having a greater output among the plurality of components 
may ?rst drive. 

[0096] Moreover, in the case of a refrigerator, it is possible 
to make the output greater than a typical output and to super 
cool it or in the case of a Washing machine or a dish Washer, 
it is possible to drive a heater earlier than a time reserved to 
operate the heater and store hot Water in a hot Water tank. The 
reason is to decrease electric rates by previously operating the 
heater at off-peak, instead of operating the heater at on-peak 
that arrives later. 
[0097] Alternatively, if the speci?c component recognizes 
off-peak (for example, at a recognized time point), it is pos 
sible to store electricity. 

[0098] According to an embodiment, the speci?c compo 
nent (for example, the energy consumption component) may 
maintain, decrease or increase the output. Thus, the speci?c 
component may include a poWer changing component. Since 
the poWer may be de?ned by using a current and a voltage, the 
poWer changing component may include a current regulator 
and/or a voltage regulator. The poWer changing component 
may operate according to a command that is generated from, 
for example, the energy management component. 
[0099] On the other hand, the curtailment information is 
information related to a mode in Which a component stops or 
electric rates are loW. The curtailment information may be 
transmitted and received as a true or false signal such as a 
Boolean signal on the netWork system. That is, a turn off 
signal or a loWer poWer signal may be transmitted and 
received. 

[0100] If the speci?c component recognizes curtailment 
information, it may make an output zero (stop or maintain the 
stop state: in a case Where the turn off signal is recognized) or 
decrease the output (in a case Where the loWer poWer signal is 
recognized) as mentioned above. 

[0101] As another example, the curtailment information 
may include time information. The time information is infor 
mation on a length of a time When energy needs to be saved. 
In addition, a Way of saving the energy may vary depending 
on the time information. 

[01 02] As an example, if the length of the time When energy 
needs to be saved is longer than a reference value, an electrical 
appliance may operate in a delay appliance load mode. On the 
contrary, if the length of the time When energy needs to be 
saved is less than a reference value, an electrical appliance 
may operate in a temporary appliance load reduction mode. 

[0103] In the speci?cation, a functionality in Which a spe 
ci?c component receiving curtailment information operates 
in response thereto may be called a demand response func 
tionality. In addition, if the length of the time When energy 
needs to be saved is equal to or greater than a reference value, 
a capability in Which a speci?c component may operate in a 
delay appliance load mode is a delay appliance load capabil 
ity. Moreover, When the length of the time When energy needs 
to be saved is less than a reference value, a functionality in 
Which a speci?c component may operate in a temporary 
appliance load delay mode may be called a temporary appli 
ance load reduction capability. 

[0104] The grid emergency information is information 
related to blackout and may be transmitted and received as a 
true or false signal such as a Boolean signal. The information 
related to blackout may be related to the reliability of a com 
ponent that uses energy. 
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