wo 2011/052956 A2 IO 0O OO

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

/25>, ) 0 0 O A
A () )

Wy

(19) World Intellectual Property Organization
International Bureau

i

(43) International Publication Date '_ (10) International Publication Number

5 May 2011 (05.05.2011) WO 2011/052956 A2

(51) International Patent Classification: dong, Geumcheon-gu, Seoul 153-802 (KR). KIM,
HO4L 12/12 (2006.01) DOG6F 33/02 (2006.01) Yanghwan [KR/KR]; LG Electronics Inc. IP Group,
HO4L 12/16 (2006.01) 327-23 Gasandong, Geumcheon-gu, Seoul 153-802 (KR).

AHN, Junho [KR/KR]; LG Electronics Inc. IP Group,

(21) International Application Number: 327-23 Gasandong, Geumcheon-gu, Seoul 153-802 (KR).

PCT/KR2010/007357 SEQ, Daegeun [KR/KR]; LG Electronics Inc. IP Group,
(22) International Filing Date: 327-23 Gasandong, Geumcheon-gu, Seoul 153-802 (KR).
26 October 2010 (26.10.2010) HWANG, Jinseong [KR/KR]; LG Electronics Inc. IP
. . Group, 327-23 Gasandong, Geumcheon-gu, Seoul
(25) Filing Language: English 153-802 (KR). JANG, Bongmun [KR/KR]; LG Electron-
(26) Publication Language: English ics Inc. IP Group, 327-23 Gasandong, Geumcheon-gu,
Seoul 153-802 (KR). LEE, Hoonbong [KR/KR]; LG
(30) Priority Data: Electronics Inc. IP Group, 327-23 Gasandong, Geum-
10-2009-0101942 26 October 2009 (26.10.2009) KR cheon-gu, Seoul 153-802 (KR). LEE, Wookjin [KR/KR];
10-2010-0059930 24 June 2010 (24.06.2010) KR LG Electronics Inc. IP Group, 327-23 Gasandong, Geum-

(71) Applicant (for all designated States except US): LG cheon-gu, Seoul 153-802 (KR).
ELECTRONICS INC. [KR/KR]; 20 Yeouido-dong (74) Agent: HAW, Yong-Noke; 6th Fl. Hyun Juk Bldg.,
Yeongdeungpo-gu, Seoul 150-721 (KR). 832-41, Yeoksam-dong, Gangnam-gu, Seoul 135-080

(KR).

(72) Inventors; and
(75) Inventors/Applicants (for US only): SEO, Munseok (81) Designated States (unless otherwise indicated, for every
[KR/KR]; LG Electronics Inc. IP Group, 327-23 Gasan- kind of national protection available): AE, AG, AL, AM,

[Continued on next page]

(54) Title: NETWORK SYSTEM AND METHOD OF CONTROLLING THE SAME

(57) Abstract: Provided is a network system, which in-
cludes an advanced metering infrastructure, a communi-

[Fig. 4] cation device, and an energy management system. The
advanced metering infrastructure is configured to mea-

50~_| ECTRC ooy sure energy supplied from a power supply source. The

POWER CONPAXT i 20 communication device is configured to communicate en-

— i ¢ ergy information related with the energy. The energy

51 AL BT e — management system recognizes the energy information to

|| KRSTRICTIRE UABT YETED) control driving of an electric product. The energy man-

so-| pumLcaLr agement system .limits a functiqn Qf at least one part of

power consumption units constituting the electric prod-

uct, based on whether the recognized energy information

is an on-peak time period. Thus, the concentration of
CONTROL AR}~ 35 power consumptions can be removed, so that a power
I I I I supplier can effectively manage power consumptions and
Ut | [omom] [oseeay | [erocky a consumer can save electricity costs and energy.
PART MK PART TIMER
L, L} . T
38 a4 A 40
81 82 B3 84
I I I [
[ L L [
| [wwowem| | & || coome]
)RKMGEMOR DHRGHACIE TONDITIONER APPLIANCE]
oo | [ewoew | [ eocws | [oocw |
TIMER TIMER TIMER TIMER
5 § \ \
91 92 93 94
200



WO 2011/052956 A2 I 0000 )00 TR AU A

84)

AO, AT, AU, AZ, BA, BB, BG, BH, BR, BW, BY, BZ,
CA, CH, CL, CN, CO, CR, CU, CZ, DE, DK, DM, DO,
DZ, EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, GT,
HN, HR, HU, ID, IL, IN, IS, JP, KE, KG, KM, KN, KP,
KZ, LA, LC, LK, LR, LS, LT, LU, LY, MA, MD, ME,
MG, MK, MN, MW, MX, MY, MZ, NA, NG, NI, NO,
NZ, OM, PE, PG, PH, PL, PT, RO, RS, RU, SC, SD, SE,
SG, SK, SL, SM, ST, SV, SY, TH, TJ, TM, TN, TR, TT,
TZ, UA, UG, US, UZ, VC, VN, ZA, ZM, ZW.

Designated States (unless otherwise indicated, for every

kind of regional protection available): ARTPO (BW, GH,

GM, KF, LR, LS, MW, MZ, NA, SD, SL, SZ, TZ, UG,
ZM, ZW), Eurasian (AM, AZ, BY, KG, KZ, MD, RU, TJ,
TM), European (AL, AT, BE, BG, CH, CY, CZ, DE, DK,
EE, ES, FI, FR, GB, GR, HR, HU, IE, IS, IT, LT, LU,
LV, MC, MK, MT, NL, NO, PL, PT, RO, RS, SF, SL, SK,
SM, TR), OAPI (BF, BJ, CF, CG, CL CM, GA, GN, GQ,
GW, ML, MR, NE, SN, TD, TG).

Published:

without international search report and to be republished
upon receipt of that report (Rule 48.2(g))



[1]

[2]

[3]

[4]

[5]

[6]

[7]

WO 2011/052956 PCT/KR2010/007357

Description
Title of Invention: NETWORK SYSTEM AND METHOD OF

CONTROLLING THE SAME
Technical Field

The present disclosure relates to a network system and a method of controlling the
network system.
Background Art

In general, power for operating electric products such as electric home appliances or
office equipment is supplied through a power plant, a power transmission line, and a
power distribution line.

Such power is supplied from a central power source, not a distributed power source,
so that the power spreads in a radial shape from the center to the periphery, which is
supplier-centered rather than consumer-centered. In addition, the supplying of the
power is analog and electromechanical, and damage due to an accident is manually
undone, and related facilities are manually recovered.

The information about electricity charge can be known only through a power
exchange, and thus, it is difficult to know the information about electricity charge in
real time. In addition, since a pricing system is substantially fixed, it is difficult to
provide incentives for consumers by using price variations. To address these lim-
itations and improve the efficiency of energy, research is being actively carried out on
a smart grid.

The smart grid means the next generation power system and a management system
thereof, which are realized by mixing and combining a modernized power technology
and an information communication technology. A typical power grid is vertical and
centralized network that is controlled by a supplier, but the smart grid is a horizontal,
cooperative, and distributed network that is distributed from a supplier and allows the
interaction between suppliers and consumers.

In the smart grid, all electric appliances, power storage devices, and distributed
power sources are connected to one another through a network, so that suppliers can
interact with consumers. Thus, the smart grid is referred to as an ‘energy Internet’. To
realize the smart grid for power consumers such as a house or a building, it is needed
that a separate electric product and a network connected to a plurality of electric
products communicate with a power supply source through a two-way communication
for power information, instead of just receiving power. Also, devices for the two-way
communication are needed.

In addition, a method of controlling an electric product is needed, which can analyze
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an electricity charge in real time when the electric product is used, and can suppress
the using of the electric product in a time period when an electricity price is high,

thereby saving energy and electricity costs.
While a related art electric product is driven, a large amount of greenhouse gas is

emitted to affect environmental pollution such as global warming.
Disclosure of Invention

Technical Problem

Embodiments provide a method of controlling an electric product, which removes the
concentration of power consumptions, so that a power supplier can effectively manage
power consumptions and a consumer can save electricity costs and energy.

Embodiments also provide a network system that provides power information when
driving an electric product, and a method of controlling the network system.

Embodiments also provide a network system that provides, periodically or at a point
when a time period is changed, a normal time period or a peak time period related with
an electricity charge to perform an effective power saving operation, and a method of
controlling the network system.

Embodiments also provide a network system that provides a power consumption
amount according to an operation of an electric product, an estimated greenhouse gas
emission amount according to an energy source, or an electricity charge to a user such
that the user considers the saving of power with respect to power consumption,
greenhouse gas, or an electricity charge, and a method of controlling the network

system.

Solution to Problem

In one embodiment, a network system includes: an advanced metering infrastructure
configured to measure energy supplied from a power supply source; a communication
device configured to communicate energy information related with the energy; and an
energy management system recognizing the energy information to control driving of
an electric product, wherein the energy management system limits a function of at least
one part of power consumption units constituting the electric product, based on
whether the recognized energy information is an on-peak time period.

In another embodiment, a method of controlling a network system includes:
performing a communication between a power supply source and a home network; rec-
ognizing an on-peak time period in which energy information including at least
electricity cost information is over a set value; and limiting a function of a part of
power consumption units constituting the electric product when at least one period of a
driving time of an electric product is disposed within the on-peak time period.

The details of one or more embodiments are set forth in the accompanying drawings
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and the description below. Other features will be apparent from the description and
drawings, and from the claims.
Advantageous Effects of Invention

According to the network system, a method of controlling an electric product is
provided, which removes the concentration of power consumptions, so that a power
supplier can effectively manage power consumptions and a consumer can save
electricity costs and energy.

In addition, power information is provided to a user when driving an electric product,
so that a user can effectively perform a power saving operation.

In addition, electricity charge time period information and time information related
with an electricity charge are provided periodically or at a point when a time period is
changed, so that a user can reasonably select a process and perform an effective power
saving operation.

In addition, power consumption according to an operation of an electric product, a
greenhouse gas estimated emission amount according to an energy source, or an
electricity charge is provided to a user such that the user considers the saving of power
with respect to power consumption, greenhouse gas, or an electricity charge.

According to the embodiments, power consumptions can be dispersed and peak
power can be reduced, thereby constructing the smart grid and saving energy.

Brief Description of Drawings

Fig. 1 is a schematic view illustrating a smart grid according to an embodiment.

Fig. 2 is a schematic view illustrating a power supply network system in a residential
customer according to an embodiment.

Fig. 3 is a front view illustrating an energy management system according to an em-
bodiment.

Fig. 4 is a block diagram illustrating a control of a power supply source and a control
of a home power supply network system according to an embodiment.

Fig. 5 is a block diagram illustrating a control of a home power supply network
system according to another embodiment.

Figs. 6A and 6B are graphs illustrating power information provided to an
ELECTRIC PRODUCT, according to an embodiment.

Fig. 7 is a block diagram illustrating a refrigerator as an electric product according to
an embodiment.

Fig. 8 is a block diagram illustrating a dish washer as an electric product according to
an embodiment.

Fig. 9 is a block diagram illustrating a washing machine as an electric product

according to an embodiment.
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Fig. 10 is a perspective view illustrating a washing machine according to an em-

bodiment.
Fig. 11 is a cross-sectional view illustrating the washing machine of Fig. 10.

Fig. 12 is a block diagram illustrating a control device of a washing machine
according to an embodiment.

Fig. 13 is a schematic view illustrating a screen of an output unit of Fig. 12.

Fig. 14 is a flowchart illustrating a method of controlling a washing machine
according to an embodiment.

Fig. 15 is a flowchart illustrating a method of controlling a washing machine
according to another embodiment.

Figs. 16 and 17 are flowcharts illustrating a power saving operation in a method of

controlling a washing machine according to an embodiment.

Mode for the Invention

Reference will now be made in detail to the embodiments of the present disclosure,
examples of which are illustrated in the accompanying drawings.

All terms used herein have the same meanings as general terms understood by those
of ordinary skill in the art. If the terms used herein collide with the general terms, the
terms used herein take priority over the general terms. While the present disclosure has
been particularly shown and described with reference to exemplary embodiments
thereof, it will be understood by those of ordinary skill in the art that various changes
in form and details may be made therein without departing from the spirit and scope of
the present disclosure as defined by the following claims.

Fig. 1 is a schematic view illustrating a smart grid according to an embodiment.
Referring to Fig. 1, the smart grid includes, as a power supply source, a power plant
generating electricity by thermal power generation, nuclear power generation, or water
power generation; and a solar power plant and a wind power plant that generate
electricity from renewable energy sources such as solar light and wind power.

The power plant, such as a thermal power plant, a nuclear power plant, and a water
power plant, supplies electricity to a sub-control center through a power line, and the
sub-control center supplies the electricity to a substation and a power storage.
Electricity generated from a solar power plant and a wind power plant may be supplied
to a substation.

Electricity supplied to a substation may be distributed through a power storage to res-
idential customers or offices. Residential customers using a home area network (HAN)
to be described in Fig. 2 may produce electricity by using fuel cells installed on an in-
dependent solar power plant or a plug in hybrid electric vehicle (PHEV) for their con-

sumption or selling remaining electricity.
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In addition, so-called smart metering devices are provided to consumers such as
offices or residential customers to check power consumption or electric bills in real
time. Accordingly, the consumers can take action to reduce power consumption or
electric costs based on the real-time information about power consumption and electric
bills.

Furthermore, in the smart grid, the power plants, the sub-control center, the power
storages, and the consumers can communicate with each other (two-way commu-
nication). Thus, electricity is not transmitted to the consumers unilaterally but
generated and distributed to the consumers according to the consumers’ situations
notified to the power storages, the sub-control centers, and the power plants.

Accordingly, such a smart grid requires an energy management system (EMS) that
plays a pivotal role for real-time power consumption management and measurement,
and an advanced metering infrastructure (AMI) that plays a pivotal role for real-time
power consumption measurement. The energy management system and the advanced
metering infrastructure may be configured as separate devices, or function as two
devices in a single device.

The AMI of the smart grid is backbone technology for integrating consumers based
on an open architecture. The AMI provides consumers with the ability to use electricity
efficiently and power providers with the ability to detect problems on their systems and
operate them efficiently. Herein, the open architecture means a standard for connecting
all electric devices in a smart grid system regardless of the manufactures of the electric
devices, unlike in a general communication network.

Therefore, the AMI of the smart grid enables consumer-friendly efficiency concepts
like “prices to devices. That is, real-time price information of an electricity market may
be transmitted through an EMS of each residential customer, and the EMS may com-
municate with an electric product (such as an electrical home appliance) provided to
each residential customer and control the electric product.

Thus, a user may see the information displayed on the EMS to check electricity in-
formation of each electric appliance and carry out electricity information processing
such as power consumption limit setting or electric charge limit setting to save energy
and costs. The EMS may include a local EMS provided in an office or a residential
customer, and a central EMS configured to process information collected from the
local EMS through two-way communication.

Since real-time communication is possible between providers and consumers in a
smart grid for exchanging power information, various consumers’ responses to
supplying of power, that is, real-time grid responses can be realized.

For example, when electricity costs vary according to time periods or according to

power suppliers, a user can change or adjust a power consumption amount or a power
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consumption time according to the variation of the electricity costs. In addition, a
power supplier may adjust a power cost or a power supply amount according to
responses of a consumer.

Fig. 2 is a schematic view illustrating a power supply network system 10 in a res-
idential customer that is a main consumer of a smart grid.

Referring to Fig. 2, the power supply network system 10 may include: a smart meter
20 that can measure in real time at least one of costs of power and electricity supplied
to the residential customer; and an EMS 30 connected to the smart meter 20 and a
plurality of electric products such as an electric home appliance and controlling the
smart meter 20 and the electric products.

An electricity cost at each residential customer may be charged as a cost per time. A
cost per time may be high in a time period when a power consumption amount quickly
increases, and a cost per time may be low at midnight when a power consumption
amount is small.

Furthermore, the EMS 30 may operate by communicating with another electric
product such as a refrigerator 81, a washing or drying machine 82, an air conditioner
83, or a cooking appliance 84, a television 85 through a network. In-house commu-
nication may be performed by wireless or power line communication (PLC), and
electric home appliances may be connected to each other for communicating with each
other.

Referring to Fig. 3, the EMS 30 may include a display part 31 displaying at least one
of outer condition information and power information (energy information) including
information about power consumption or an electricity cost, an input part 32 that can
be operated by a user, a communication part 34 (refer to Fig. 4) communicating with
an outer device, and a clock 40 (refer to Fig. 4), and a control part 35 (refer to Fig. 4).
For example, the EMS 30 may include a touch panel 33 that may include the display
part 31. The display part 31 may display power information and/or outer condition in-
formation.

The power information may include at least one of an electricity consumption
amount, a current electric charge, an electric charge estimated based on an ac-
cumulated history, today’s energy information such as a carbon dioxide emission
amount, an electric rate of a present time period, an electric rate of a next time period,
and real-time energy information including information for a time period during which
the electric rate varies.

The outer condition information may include at least one of various types of in-
formation such as current weather, temperature, humidity, rainfall, and wind. The
display part 31 may display a graph that shows a power consumption amount and/or its

variation according to a time period of each electric home appliance, and a graph that



WO 2011/052956 PCT/KR2010/007357

[57]

[58]

[59]

[60]

[61]

[62]

[63]

[64]

[65]

[66]

shows an electricity charge variation according to time periods.

The input part 32 may be disposed at a side of the display part 31 for a user to set an
operation of an electric product. A user uses the input part 32 to set a limit of a power
amount or an electricity charge of each electric home appliance, and thus, the EMS 30
can control the operation of each electric home appliance according to the setting.

The communication part 34 communicates with electric products such as the re-
frigerator 81, the washing machine 82, the air conditioner 83, and/or the cooking
appliance 84 in a house as illustrated in Fig. 4 and may transmit and receive power in-
formation (power consumption information value) of the electric products.

The control part 35 analyzes, in real time, set information input by a user using an
input part 38, and previously accumulated history information about the operation of
an electric home appliance and power usage, and the amount of power supplied from
the outside; and processes the information in real time to control the operation and
power consumption of the electric home appliance.

Fig. 4 is a block diagram illustrating a control of a power supply source under a
smart grid, and a control of a power supply network system that is in charge of
supplying power to an electric appliance in home.

Referring to Fig. 4, the power supply source may an electric power company 50
including typical generating equipment (thermal power, nuclear power, and water
power) or generating equipment using renewable energy (solar light, wind power, and
terrestrial heat). In addition, the power supply source may include an independent pho-
tovoltaic facility 51 that can be provided to each residential customer, and a fuel cell
52 that can be provided to a fuel cell vehicle or a residential customer.

The power supply source is connected to an advanced metering infrastructure (also
denoted by 20), and the advanced metering infrastructure 20 is connected to the EMS
30. That is, the power supply source, the advanced metering infrastructure 20, and the
EMS 30 may communicate with one another.

However, when the advanced metering infrastructure 20 and the EMS 30 are formed
in a single module, the power supply source may be connected to the module to com-
municate with the advanced metering infrastructure 20 and EMS 30.

As described above, the EMS 30 may include the control part 35, the input part 38,
the display part 39, and the clock 40.

The EMS 30 and control parts provided to electric products are linked with each
other to control the operations of the electric products, particularly, provides an
electricity cost saving mode for saving electricity costs during the operation of an
electric product, and an energy saving mode for reducing power consumption.

The electricity cost saving mode is operated based on information about an electricity

charge that varies according to times when an electric product operates. For example,
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the control part 35 uses the clock/timer 40 to determine an electricity cost within a
present time period. That is, the control part 35 can determine whether a time period is
a time period where a current electricity cost is over a predetermined electricity cost
(reference cost), i.e., a first time period (on-peak time period) or a time period where a
current electricity cost is the predetermined electricity cost or less, i.e., a second time
period (off-peak time period).

When the control part 35 determines that a present time is within the first time
period, the control part 35 may inform a time for reaching the second time period. In
the energy saving mode, an effect equivalent to a technical effect generated in a mode
set by a user is generated, and a guide to a saving mode for reducing power con-
sumption is executed or the saving mode is forcibly executed.

For example, when an electric product is a washing machine, although a user selects
a standard operation mode, if the amount of water stored in the washing machine is
small, the EMS and a control part provided to the washing machine may use another
operation mode (e.g., quick operation mode) consuming less power than the standard
operation mode, to control the washing machine. In this case, the amount of washing
water consumed by the washing machine, a total driving time and a drying time of the
washing machine, and the amount of power consumed by a heater are smaller than
those of the standard operation mode.

However, the energy saving mode may change output of an electric product within
the first and second time periods. That is, an electric product controlled in the energy
saving mode is driven according to an output set in an operation mode selected within
the second time period, but within the first time period, the electric product may be
controlled to have a smaller output than that of the second time period or than the
output set in a selected operation mode.

For example, a refrigerator as an electric product is controlled to generate a large
amount of cool air when a driving time is disposed between the second time period in
the energy saving mode, and is controlled to generate a small amount of cool air when
a driving time is disposed between the first time period (the function of the refrigerator
should be maintained by cool air accumulated through an excessive output control).

The energy saving mode or the electricity cost saving mode is controlled by the EMS
30 that is provided independently from the electric product as illustrated in Fig. 4, but
the EMS 30 may be removably attached to an electric product, or provided integrally
with an electric product. That is, referring to Fig. 5, the EMS 30 may be provided in-
tegrally with an electric product such as a refrigerator that is continually operated for
24 hours. However, the refrigerator is just an example, and thus, the EMS 30 may be
provided to any device that operates for 24 hours.

When the EMS 30 is removably attached to the refrigerator 81, the control part 35 of
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the EMS 30 communicate with a control part 81a of the refrigerator 81 and the
advanced metering infrastructure 20 through the communication part 34 via a wire or
wireless channel.

Furthermore, the control part 35 may operate by communicating with another electric
product such as the washing machine 82, the air conditioner 83, or the cooking
appliance 84 through the communication part 34.

Figs. 6A and 6B are graphs illustrating power information provided to an electric
product, which is electricity cost information varied according to time. However, the
electricity cost is just an example of power information, and thus, any data can be the
power information provided that an on-peak time period within which power con-
sumptions are concentrated is separated from an off-peak time period within the con-
centration is reduced.

The on-peak time period may be defined as a time period where energy information
including an electricity cost is over a predetermined value S, and the off-peak time
period may be defined as a time period where energy information including an
electricity cost is below the predetermined value S. The value S may be variously
defined. For example, a mean value of electricity costs, a mean value of electricity
costs after an execution estimated time of an electric product, and a mean value of the
maximum and minimum values of electricity costs after the execution estimated time,
which are provided from the power information, may be the value S.

In this case, the execution estimated time is an operation time of an electric product
when a user set the electric product to be driven after a specific time. Thus, when a
user drives an electric product without presetting a driving time of the electric product,
a present time when the electric product is driven is the execution estimated time.

Instead of calculating a value based on the power information, a user or a control part
of an electric product may define the value S by setting an arbitrary electricity cost. For
example, when a user sets the value S as 20 wons, a time period where an electricity
cost is over 20 wons per hour is the on-peak time period, and a time period where an
electricity cost is 20 wons per hour or less is the off-peak time period. Thus, the user
can drive the electric product only within the time period at the value S set as 20 wons
or below the value S.

As aresult, the on-peek time period is a range where an electric product is driven
with a high electricity cost, and the off-peek time period is a range where an electric
product is driven with a low electricity cost. Since the on-peek time period is a time
period when power consumptions are concentrated with respect to the power supply
source, it may be necessary to disperse the concentrated power consumptions from the
on-peek time period to the off-peak time period.

According to the present disclosure, a method of controlling an electric product is
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provided to save an electricity cost and disperse the concentration of power con-
sumptions by limiting at least one function of a power consumption unit of the electric
product within the on-peak time period when a driving time of the electric product is
within the on-peak time period.

In the method of controlling the electric product, first, power information is received
and compared with the value S to identify the on-peak time period and the off-peak
time period.

As described above, the power information may be defined as data for separating the
on-peak time period within power consumptions are concentrated from the off-peak
time period within the concentration is reduced, and an electricity cost is exemplified
as a portion of the power information.

The electric product receives power information from a power supply source, and
then, the received power information is compared with the value S set in the electric
product to identify the on-peak time period and the off-peak time period. When the
power information is provided as the electricity cost, the value S is electricity cost data
that is input by a user or a control part of the electric product.

However, instead of comparing the power information of the electric product with
the value S and analyzing it to indentify the on-peak time period and the off-peak time
period, information about the on-peak time period and the off-peak time period may be
directly provided to the electric product from the outside of the electric product. That
is, a power information provider disposed outside the electric product, such as the
power supply source may directly provide the electric product with identification in-
formation about the on-peak time period and the off-peak time period.

After the on-peak time period and the off-peak time period are identified, it is de-
termined whether a driving time of the electric product is disposed within the on-peak
time period.

When a user selects one of a plurality of operation modes set in the electric product,
the operation mode may be set to perform a single process, but a plurality of processes
may be combined in a predetermined order.

Thus, when the user selects an operation mode, the control part controlling the
driving of the electric product determines an execution estimated time of the selected
operation mode, a set total driving time, and an execution end time, and if the on-peak
time period is disposed between the execution estimated time and the execution end
time, the control part determines that the driving time of the electric product is
disposed within the on-peak time period.

When it is determined that the on-peak time period where the received power in-
formation is over the value S, the functions of a part of a plurality of power con-

sumption units constituting the electric product may be limited.
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The electric product is a combination of a plurality of power consumption units that
receive power to perform their functions. For example, a refrigerator may be defined as
a combination of units including an evaporator and a compressor to supply cool air into
a space storing food, and a washing machine may be defined as a combination of units
such as a heater provided to a tub storing washing water to heat the washing water, and
a motor providing torque to a drum that rotates in the tub.

Among a plurality of power consumption units constituting the electric product, a
power consumption unit having a power consumption amount that is a predetermined
reference value or more, or a power consumption unit having the largest power con-
sumption amount may be limited in function.

Thus, in the control method, the power consumption units within the off-peak time
period are operated according to setting in an original operation mode of the electric
product, but the functions of a part of the power consumption units is limited within
the on-peak time period (the rest units perform their own functions).

The power consumption unit limited in function is not a main power consumption
unit that performs the functions of the electric product, and thus, only a sub power con-
sumption unit providing an additional function to the electric product may be selected
as the power consumption unit limited in function. That is, when the original function
of an electric product such as a refrigerator is to decrease the temperature of a storing
part for storing food below a predetermined value, a light emitting part that illuminates
the inside of the storing part, or an ice making part that produces ice to provide it to a
user may be defined as a sub power consumption unit. Accordingly, an electricity cost
is reduced by limiting the functions of power consumption units within the on-peak
time period, but degradation of the original function of the electric product is
minimized.

Fig. 6B is a graph illustrating variations in the power consumption amount of an
electric product according to time periods in the control method.

As illustrated in Fig. 6B, in the control method, only a part of the power consumption
units within the on-peak time period is limited in function, and thus, an operation of
the electric product is maintained, but a power consumption amount of the electric
product is significantly reduced than within the off-peak time period.

In this case, power consumption units limited in function such that the number,
power consumption amount, electricity cost, and driving time of the power con-
sumption units driven within the on-peak time period may be smaller than those of the
power consumption units driven within the off-peak time period may be selected.

The meaning ‘the limiting of the function of a power consumption unit’ includes
stopping of the function of the power consumption unit within the on-peak time period,

delaying of the performance of the function to the off-peak time period or advancing of
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the performance, and driving of the power consumption unit at a low output state
within the on-peak time period.

That is, in the control method, the electric product may be controlled such that a part
of the power consumption units is operated within the on-peak time period or is driven
for a shorter time than an original set driving time (low output control) or the operation
of the power consumption unit to be operated within the on-peak time period is shifted
to the off-peak time period.

Then, after the on-peak time period is ended, when the off-peak time period starts,
the limiting of the function of the power consumption unit can be removed.

Fig. 7 is a block diagram illustrating a refrigerator as an electric product according to
an embodiment. Hereinafter, a method of controlling an electric product will now be
described with reference to Fig. 7.

The refrigerator as an electric product may include a storage part providing a space
for storing food, a cool air supply part for supplying cool air to the storage part, and a
control part controlling the refrigerator. In this case, the control part (EMS) receives
power information from a power supply source, and controls a plurality of power con-
sumption units provided to the electric product. The control part may include a first
control part (EMS) for receiving power information, and a second control part for con-
trolling the power consumption units.

The cool air supply part may include an evaporator in which liquid refrigerant is
evaporated by heat from inner air of the storage part, a compressor compressing the
evaporated refrigerant, a condenser heat-exchanging the compressed refrigerator with
air outside the storage part to condense it, and an expander expanding the condensed
refrigerant.

As described above, in the method of controlling the electric product, the functions
of a part of the power consumption units within the on-peak time period are limited. At
this point, the function of the compressor is limited.

However, when the function of the compressor is stopped, a heat exchange per-
formance of the refrigerant with the inner air of the storage part is degraded. Thus, the
function of the power consumption unit is limited to control the compressor to have a
lower output than an original set output.

The refrigerator may include a cool air storage part selectively communicating with
the storage part. The cool air storage part includes a cool air storage agent that is
frozen by cool air, and an insulation material (vacuum or foam material) that thermally
insulates the cool air storage agent from the storage space. In this case, when the
functions of a part of the power consumption units is limited, the function of the
compressor within the on-peak time period is stopped, and cool air stored in the cool

air storage part is supplied to the storage part. That is, since the cool air storage part is
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controlled to store cool air within the off-peak time period and supply the stored cool
air to the storage part within the off-peak time period, although the function of the
compressor is stopped within the on-peak time period, the performance of the re-
frigerator can be maintained.

The refrigerator may further include a defrosting part that defrosts the evaporator in a
predetermined cycle, and the defrosting part may be a heater that heats the surface of
the evaporator. In this case, when the functions of a part of the power consumption
units is limited, the function of the defrosting part within the on-peak time period may
be stopped.

Since the defrosting part is driven in a predetermined cycle to remove frost from the
surface of the evaporator, the driving of the defrosting part may not be required within
a set cycle.

Thus, when a driving cycle of a defrosting part is disposed within the on-peak time
period, the function of the power consumption unit may be limited by stopping the
function of the defrosting part, or by driving the defrosting part in advance within the
off-peak time period before the on-peak time period, or by delaying the driving of the
defrosting part within the off-peak time period after the on-peak time period. When the
function of the power consumption unit is limited, the defrosting part may be driven at
a lower output state.

When the function of the power consumption unit is limited, the driving of the de-
frosting part may be selectively limited within the on-peak time period. In this case, the
refrigerator may further include a temperature measurement member measuring a
variation in the temperature of the evaporator (or the temperature of the refrigerant).
Since the evaporator is heated by inner air of the storage part to evaporate the re-
frigerant, when the amount of frost formed on the surface of the evaporator increases,
heat exchange is difficult to suppress the temperature increase of the refrigerant (also
suppress the temperature increase of the surface of the evaporator).

Thus, in limiting the function of the power consumption unit, only when it is de-
termined that a temperature variation sensed by the temperature measurement member
is disposed within a predetermined range (normal temperature variation range), the
function of the defrosting part can be stopped.

The refrigerator may further include a plurality of light emitting parts that illuminate
the inside of the storage part. The light emitting part may include a plurality of lamps,
and be automatically turned on when a door provided to the storage part is opened. In
this case, when the function of the power consumption unit is limited, functions of the
light emitting parts or functions of a part of the light emitting parts may be stopped
within the on-peak time period.

When the refrigerator includes a brightness sensing part that senses the brightness of
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the outside of the storage part, the function of the power consumption unit is limited by
adjusting outputs of the light emitting parts according to the brightness of the outside
of the storage part, or by selectively limiting the functions of a part of the light
emitting parts.

The refrigerator may further include an ice making part that produces ice. In this
case, the function of the power consumption unit is limited by limiting the function of
the ice making part within the on-peak time period.

The refrigerator may further include a housing forming its appearance, a drawable
drawer provided to the housing, and a push-pull part providing power for pushing and
pulling the drawer. The drawer is a space for storing food, and may receive cool air
from the cool air supply part, and can be drawn out of the housing.

The push-pull part helps a user push the drawer into the housing or pull the drawer
out of the housing. Thus, when a signal that a user pulls the drawer out of the housing
is sensed, the push-pull part is operated to push the drawer in a pulling direction of the
drawer. When a signal that a user pushes the drawer into the housing is sensed, the
push-pull part is operated to pull the drawer in a pushing direction of the drawer to
help the pushing of the drawer. The push-pull part may be formed in any structure, for
example, may include a motor, a gear provided to the motor, and a rail engaging with
the gear and provided to an outer surface the drawer.

In this case, when the function of the power consumption unit is limited, the function
of the push-pull part may be limited within the on-peak time period. The drawer and
the push-pull part are provided to the refrigerator to store food, but the drawer and the
push-pull part may be provided to other electric products than the refrigerator.

Fig. 8 is a block diagram illustrating a dish washer as an electric product according to
an embodiment. A method of controlling the electric product will now be described
with reference to Fig. 8.

The dish washer may include a tub receiving a target such as a dish, a sump for
storing washing water, a heater for heating water stored in the sump, and an injection
part for injecting water stored in the sump to the target. In this case, when the function
of the power consumption unit is limited, the function of the heater may be limited
within the on-peak time period.

Here, the limiting of the function includes stopping of the function of the heater and a
low output control of the heater. However, although the function of the heater is
stopped, hot water may be supplied to the sump to prevent a performance degradation
of the dish washer. In this case, the dish washer may further include a water supply
valve configured to supply hot water to the sump.

Fig. 9 is a block diagram illustrating a washing machine as an electric product

according to an embodiment. A method of controlling the electric product will now be
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described with reference to Fig. 8.

The washing machine may include a tub for storing washing water, a motor for
rotating a drum disposed in the tub, and a heating device for heating washing water
stored in the tub. In this case, the heating device may include a plurality of heaters
connected in series or in parallel. When the function of the power consumption unit is
limited, functions of a part of the heaters may be limited within the on-peak time
period.

While the present disclosure has been particularly shown and described with
reference to exemplary embodiments thereof, it will be understood by those of
ordinary skill in the art that various changes in form and details may be made therein
without departing from the spirit and scope of the present disclosure as defined by the
following claims.

Fig. 10 is a perspective view illustrating a washing machine according to an em-
bodiment. Fig. 11 is a cross-sectional view illustrating the washing machine of Fig. 10.
Referring to Figs. 10 and 11, a drum washing machine 100 according to the current

embodiment includes a cabinet 110 provided with an insertion hole 181 allowing
access to a laundry, a door 170 for opening and closing the insertion hole 181, a tub
140 installed within the cabinet 110 to absorb shock and receive washing water, a
water supply member 104 including water supply passages 213 and 214 for supplying
washing water to the tub 140, a discharge device 220 discharging washing water con-
taminated in the tub 140, a drum 160 rotatably disposed in the tub 140 to receive a
laundry, a motor 200 installed on the tub 140 to rotate the drum 160, and a door switch
171 for locking or unlocking the door 170.

A gasket 180 for sealing the space between the insertion hole 181 and the tub 140 is
disposed around the insertion hole 181.

The gasket 180 has an approximately ring or annulet shape with a predetermined
height, and the middle part thereof is folded for overlapping. That is, the gasket 180
having a shape to surround the upper and lower parts of the door 170 is folded for
overlapping.

A control panel 190 is disposed on the upper portion of the front part of the drum
washing machine 100. The control panel 190 includes an output unit 330 displaying
various types of information including usage information of the drum washing
machine 100, and an input unit 340 receiving information input by a user or a manager,
adjustment devices, input devices, and display devices.

A control device 300 (refer to Fig. 12) is disposed within the control panel 190 to
control the drum washing machine 100 including the output unit 330 according to
signals input from the input devices or an internal control algorithm. The control

device 300 may be disposed at another position of the drum washing machine 100.
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In more detail, the drum washing machine 100 includes the cabinet 110 forming its
appearance, the tub 140 suspended through a spring 120 within the cabinet 110 and
supported by a damper assembly 130, the drum 160 rotatably installed within the tub
140 to receive washing water and a laundry, lifts 161 protruding from an inner wall of
the drum 160 and spaced a constant distance from one another to raise up a laundry
and drop it according to the rotation of the drum 160, the motor 200 connected to the
drum 160 behind the tub 140 to rotate the drum 160, and an evaporation device 230
disposed above the tub 140 to heat washing water with high temperature and high
pressure vapor and supply the water into the tub 140 and the drum 160.

As illustrated in Fig. 11, a discharge side of the evaporation device 230 may com-
municate with the inner space of the tub 140.

The drum washing machine 100 further includes a water supply member 210
disposed above the tub 140 to supply washing water into the tub 140 and the drum 160,
and a water discharge device 220 disposed below the tub 140 to discharge washing
water from the tub 140 and the drum 160. The evaporation device 230 is connected to
the water supply member 210.

In detail, the water supply member 210 includes a water supply valve assembly 211
installed on the rear surface of the cabinet 110 to adjust the supplying of water, a
detergent box assembly 212 connected between the water supply valve assembly 211
and the tub 140 and storing a detergent, first and second water supply passages 213 and
214 branched from the water supply valve assembly 211 and connected respectively to
the detergent box assembly 212 and the evaporation device 230, and a vapor passage
215 having an end connected to the evaporation device 230 and another end disposed
in the tub 140 and the drum 160 to supply vapor into the tub 140 and the drum 160.

The inner wall of the drum 160 is provided with a plurality of dehydration holes 162
such that washing water freely flows to the drum 160 and the tub 140 and washing
water is removed from a laundry by centrifugal force. The water supply valve
assembly 211 includes a water supply valve (not shown) to supply washing water
according to an operation of the water supply valve, and the water discharge device
220 includes a water discharge pump (not shown) to discharge washing water
according to an operation of the water discharge pump.

Fig. 12 is a block diagram illustrating a control device of a washing machine
according to an embodiment. Fig. 13 is a schematic view illustrating a screen of an
output unit of Fig. 12.

Referring to Fig. 12, a control device of the washing machine according to the
current embodiment includes an input unit 340 in which an operation mode of the
washing machine is set and a process is input, a communication unit 320 connected to

an outer device through wire and wireless communications to receive power in-
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formation, and a control unit 310 performing the process based on the operation mode
and the power information.

The power information includes information about a normal time period (the off-
peak time period) and a peak time period (the on-peak time period). A higher
electricity price is charged within the peak time period than within the normal time
period. A time period when a total power usage amount increases and a remaining
power (energy) to be supplied to each residential customer decreases to a prede-
termined value or less is set as a peak time period by a power provider, based on a
statistic material or through a real time observation. Thus, the power provider may
adjust the using of power by charging a high electricity price in the peak time period.
The normal time period is a time period except for the peak time period. Information
about the peak time period may be stored in advance in the outer device, that is, at least
one of an outer power system and an in-house power related device such as a home
server and a smart meter. The power provider can provide information about the peak
time period in real time.

The communication unit 320 is connected to the outer device through a wire/wireless
communication method to receive the power information. The wire/wireless commu-
nication method may any communication method such as a power line communication,
wireless LAN, Internet, Zigbee, and a serial communication for data transmission. The
communication unit 320 may transmit information such as a power demand amount of
the washing machine, an electricity charge, and a greenhouse gas emission amount to
the outside through the wire/wireless communication method.

One of the normal operation mode and the power saving operation mode may be set
through the input unit 340. When received power information is the normal time
period, the control unit 310 performs the process in the normal operation mode. When
received power information is the peak time period, the control unit 310 performs the
process according to the set operation mode. That is, if the washing machine is set to
the normal operation mode, even when the peak time period as power information is
received, the control unit 310 of the washing machine performs the process in the
normal operation mode. On the contrary, if the washing machine is set to the power
saving operation mode, when the peak time period as power information is received,
the washing machine performs the process in the power saving operation mode. The
operation modes may be automatically switched according to an arbitrary condition.

The control device 300 includes a power source unit 350 connected to an outer power
source to supply power into the washing machine; a sensing unit 360 sensing state in-
formation of a washing machine including a laundry amount and a water supply tem-
perature; the output unit 330 displaying an operation mode and a process that are input

through the input unit 340 or currently operated; and a driving unit 370 driving a
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motor, a heater, and a fan according to control signals of the control unit 310.

The power source unit 350 receives the outer power, that is, commercial alternating
current (AC) power to output a direct current (DC) voltage for driving circuits and
units constituting the washing machine and the control device 300. A switched-mode
power supply (SMPS) is used as the power source unit 350. As a matter of course,
other power conversion devices may be used than the SMPS. The SMPS rectifies and
smoothes an AC voltage of outer power to form a DC voltage, and uses a transforming
unit such as a high frequency transformer and a regulator to covert the DC voltage to
driving voltages for the washing machine and the control device 300.

The sensing unit 360 senses a laundry amount and a water supply temperature and
transmits information of the sensed amount and temperature to the control unit 310.
The control unit 310 can calculate estimated power consumption and an estimated
electricity charge of the washing machine, based on one of the set process and the
sensed laundry amount and water supply temperature. The sensing unit 360 senses
various types of state information for performing a normal process of the washing
machine, and may include a sensor sensing a water level, a sensor sensing a rinsing
degree, a sensor sensing a laundry leaning amount, and a sensor sensing a vibration
amount of the washing machine. The sensing unit 360 transmits information sensed by
the sensors to the control unit 310.

As illustrated in Fig. 13, the output unit 330 displays an operation mode input
through the input unit 340 and a process to be performed by the washing machine, or
an operation mode and a process that are currently operated.

The driving unit 370 receives a driving signal from the control unit 310 to drive loads
for performing separate processes. The loads include the motor 200 rotating a washing
drum, a heater for heating water supplied for boiling a laundry, a heater for providing
steam, a heater for heating air to dry a laundry, and a fan and a fan motor for
generating an air flow during the drying of a laundry.

The control device 300 may further include a storage unit (not shown) that stores at
least one of a process to be performed by the washing machine and programmed in
advance, a command input through the input unit 340, state information sensed through
the sensing unit 360, each information displayed through the output unit 330, power in-
formation received through the communication unit 320, and data calculated through
the control unit 310.

Fig. 14 is a flowchart illustrating a method of controlling a washing machine
according to an embodiment. Fig. 15 is a flowchart illustrating a method of controlling
a washing machine according to another embodiment.

Referring to Fig. 14, in the method of controlling the washing machine, power is

applied to the washing machine in operation S100, and then, a process (driving method
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including a course) to be performed by the washing machine is input (not shown), and
power information including a normal time period and a peak time period when a
higher electricity price is charged than within the normal time period is received from
an outer device in operation S110, and the process is performed in a normal operation
mode or a power saving operation mode, based on the received power information.
When it is determined in operation S120 that the received power information is the
peak time period, the process is performed in the power saving operation mode in
operation S130. When it is determined in operation S120 that the received power in-
formation is the normal time period, the process is performed in the normal operation
mode in operation S140.

In Fig. 14, the washing machine is exemplified to express a driving method as a
process, but when an electric product is a refrigerator, a drying machine, an air con-
ditioner, a cooking appliance, a cleaner, or a water purifier, a driving method corre-
sponding to the characteristics of the electric product may be input or set.

Referring to Fig. 15, in the method of controlling the washing machine according to
another embodiment, power is applied to the washing machine in operation S200, and
then, a process to be performed by the washing machine is input (not shown), and the
normal operation mode and the power saving operation mode are set in operation
5201, power information including a normal time period and a peak time period when
a higher electricity price is charged than within the normal time period is received from
an outer device in operation S210, and the process is performed in the normal
operation mode or the power saving operation mode, based on the received power in-
formation. When it is determined in operation S220 that the received power in-
formation is the normal time period, the process is performed in the normal operation
mode in operation S240. When it is determined in operation S220 that the received
power information is the peak time period, the process is performed according to a set
operation mode. That is, when the process is performed, it is determined in operation
S221 whether the power saving operation mode is set in operation S201. When itis de-
termined that the power saving operation mode is set, the process is performed in the
power saving operation mode in operation S230. When it is determined that the power
saving operation mode is not set, the process is performed in the normal operation
mode in operation S240.

A user can set one of the normal operation mode and the power saving operation
mode. When received power information is the normal time period, the washing
machine performs the process in the normal operation mode. When received power in-
formation is the peak time period, the washing machine performs the process
according to the set operation mode. That is, if the washing machine is set to the

normal operation mode, even when the peak time period as power information is
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received, the washing machine performs the process in the normal operation mode. On
the contrary, if the washing machine is set to the power saving operation mode, when
the peak time period as power information is received, the washing machine performs
the process in the power saving operation mode. The operation modes may be auto-
matically switched according to an arbitrary condition.

Figs. 16 and 17 are flowcharts illustrating a power saving operation in a method of
controlling a washing machine according to an embodiment.

Referring to Figs. 16 and 17, the power saving operation in the method of controlling
the washing machine will now be described. In the method, when a power saving
operation mode is set by a user, and the communication unit 320 receives power in-
formation that is a peak time period, a process that is performed by the washing
machine when the power information is received is determined, and a process is
performed according to a result of the determining. While the process of the washing
machine is performed, a preset function of the process (driving method) may be
partially limited.

When the power information is received, if the washing machine is before a washing
process or a water supply process in operation S131/S231, the process of the washing
machine is stopped and maintained in a standby state until the peak time period is
ended or power information about the normal time period is received. That is, if the
on-peak time period is recognized before the washing machine performs a specific
driving method, the washing machine is maintained in a standby state until the on-peak
time period is ended.

When the power information is received, if a heat washing process is performed in
operation S132/S232, a heating process is stopped in a standby state until the peak time
period is ended. When the power information is received, if the heat washing process is
performed in operation S132/5232, a heating target water temperature is decreased to
reduce the using of a heater, thereby reducing the using of power. That is, if the on-
peak time period is recognized while the washing machine performs a specific driving
method, the washing machine stops a specific driving method, and is maintained in a
standby state until the on-peak time period is ended.

When the power information is received, if a rinsing process is performed in
operation S133/S233, the rinsing process is performed, and then, is maintained in a
standby state until the peak time period is ended. Although the rinsing process can be
stopped, the rinsing process that requires low power consumption can be performed in
the power saving mode. That is, according to the number of times of rinsing to be
performed, the washing machine may complete a current process and be switched to a
standby state (stop state).

When the power information is received, if a full dehydrating process including a
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drying process is performed in operation S134/S234, the drying process is stopped and
a dehydrating process is performed, or the drying process and the dehydrating process
are stopped, and then, is maintained in a standby state until the peak time period is
ended. That is, if the on-peak time period is recognized while the washing machine
performs a specific driving method, the washing machine completes one of courses
constituting the specific driving method, and then, is maintained in a standby state.

When the power information is received, if the full dehydrating process without the
drying process is performed in operation S134/5234, the dehydrating process is
performed, and then, power is cut off from the washing machine. That is, if the on-
peak time period is recognized while the washing machine performs a specific driving
method, the washing machine completes one of courses constituting the specific
driving method, and then, power is cut off from the washing machine.

When the power information is received, if a drying process is performed in
operation S135/S235, the heater is stopped, and the motor 200 is driven at a lowest
speed and a lowest actual operation rate to control the number of rotations of the drum
160. In case where two or more heaters are provided, the heaters may be sequentially
or simultaneously stopped. In addition, it is determined whether it is necessary to
increase a drying time instead of decreasing the output of the heater. When the heater
is stopped, if a remaining drying time is over a preset time, a drying time may be
extended. If the remaining drying time is below the preset time when the heater is
stopped, the drying time may not be extended.

In the method of controlling the washing machine, the power information may
further include the type of an outer power source and a greenhouse gas index according
to the outer power source. In the method of controlling the washing machine, an
estimated electricity cost and a greenhouse gas emission amount may be calculated
based on the power information, and at least one of the type of the outer power source,
the greenhouse gas index, the estimated electricity cost, and the estimated greenhouse
gas emission amount may be output. In the method of controlling the washing
machine, an estimated greenhouse gas emission amount of an energy source supplied
to the washing machine may be calculated based on the calculated estimated power
consumption. For example, a carbon dioxide index depending on the energy source
may be multiplied by the calculated estimated power consumption to obtain an
estimated emission amount of carbon dioxide. Here, the energy source may include
fossil fuels such as oil and gas; alternative energy sources such as solar light, solar
heat, wind power, tidal power, water power, and geothermal power; nuclear power;
and fuel cells. The greenhouse gas index depending on each energy source, for
example, the carbon dioxide index may be set through experiments.

In the control device of the washing machine and the method of controlling the
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washing machine according to the present disclosure, the power is applied to the
washing machine and the information about the current electricity charge time period
is received from the outer device through the inner communication unit to provide the
information to a user through the output unit. Therefore, the user can select a
reasonable method for saving the power. Also, the power saving operation mode is
performed within the peak time period to reasonably use energy. In addition, in the
control device of the washing machine and the method of controlling the washing
machine according to the present disclosure, the type of an outer power source and a
greenhouse gas index depending on the outer power source may be received from the
outer device, and the estimated electricity cost and the greenhouse gas emission
amount are calculated based on the type of the outer power source and the greenhouse
gas index. Thus, the user can save the power. That is, in the control device of the
washing machine and the method of controlling the washing machine according to the
present disclosure, a user may confirm the reality of power usage of the washing
machine and electricity usage in real time, and be guided to voluntary energy saving.
Thus, the peak power may be reduced at the national level to contribute to a build of

the next generation power grid such as the smart grid.
Although embodiments have been described with reference to a number of il-

lustrative embodiments thereof, it should be understood that numerous other modi-
fications and embodiments can be devised by those skilled in the art that will fall
within the spirit and scope of the principles of this disclosure. More particularly,
various variations and modifications are possible in the component parts and/or ar-
rangements of the subject combination arrangement within the scope of the disclosure,
the drawings and the appended claims. In addition to variations and modifications in
the component parts and/or arrangements, alternative uses will also be apparent to
those skilled in the art.
Industrial Applicability

The device of controlling the electric product according to the embodiments provides
the method of controlling the electric product, which can remove the concentration of
power consumptions, so that a power supplier can effectively manage power con-

sumptions and a consumer can save electricity costs and energy.
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[Claim 6]
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Claims

A network system comprising:

an advanced metering infrastructure configured to measure energy
supplied from a power supply source;

a communication device configured to communicate energy in-
formation related with the energy; and

an energy management system recognizing the energy information to
control driving of an electric product,

wherein the energy management system limits a function of at least one
part of power consumption units constituting the electric product, based
on whether the recognized energy information is an on-peak time
period.

The network system according to claim 1, wherein the on-peak time
period is a time period when energy information including at least an
electricity cost is over a preset value.

The network system according to claim 2, wherein the preset value
comprises a mean value of electricity costs, a mean value of electricity
costs after an execution estimated time of the electric product, or a
mean value of maximum and minimum values of electricity costs after
the execution estimated time of the electric product.

The network system according to claim 1, wherein the limiting of the
function of the power consumption units comprises limiting the number
of the power consumption units or power consumption amounts,
electricity costs, or driving times of the power consumption units.

The network system according to claim 1, wherein the limiting of the
function of the power consumption units comprises limiting the
function of the power consumption unit having higher power con-
sumption than the others.

The network system according to claim 1, wherein the limiting of the
function of the power consumption units comprises limiting the
function of the power consumption unit having a power consumption
amount greater than a preset reference amount, among the power con-
sumption units.

The network system according to claim 1, wherein the limiting of the
function of the power consumption units comprises limiting the
function of the power consumption unit having a largest power con-

sumption amount, among the power consumption units.
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[Claim 8]

[Claim 9]

[Claim 10]

[Claim 11]

[Claim 12]

[Claim 13]

[Claim 14]

[Claim 15]

[Claim 16]

[Claim 17]

[Claim 18]
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The network system according to claim 1, wherein the limiting of the
function of the power consumption units comprises stopping functions
of a part of the power consumption units.

The network system according to claim 8, wherein the stopping of the
function of the part comprises sequentially or simultaneously stopping
one power consumption unit and another power consumption unit.

The network system according to claim 1, wherein the limiting of the
function of the power consumption units comprises decreasing an
output of the power consumption unit to a set output or less.

The network system according to claim 1, wherein the limiting of the
function of the power consumption units comprises limiting at least one
portion of a driving method performed by the electric product.

The network system according to claim 11, wherein when the on-peak
time period is recognized before the electric product performs a
specific driving method, a standby state of the electric product is
maintained until the on-peak time period is ended.

The network system according to claim 11, wherein when the on-peak
time period is recognized while the electric product performs a specific
driving method, the electric product stops the specific driving method
and maintains a standby state until the on-peak time period is ended.
The network system according to claim 11, wherein when the on-peak
time period is recognized while the electric product performs a specific
driving method, the electric product completes the specific driving
method and maintains a standby state until the on-peak time period is
ended.

The network system according to claim 14, wherein when the on-peak
time period is recognized while the electric product performs a specific
driving method, the electric product completes a first one of methods
constituting the specific driving method and stops a function thereof.
The network system according to claim 15, wherein the electric product
completes the first method, and then, maintains the standby state.

The network system according to claim 15, wherein the electric product
completes only the first method, and then, power is cut off from the
electric product.

The network system according to any one of claims 1 to 17, wherein an
off-peak time period is a time period in which the energy information is
the preset value or less, and

the limiting of the function of the power consumption units within the
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[Claim 21]

[Claim 22]

[Claim 23]

[Claim 24]

[Claim 25]

[Claim 26]

[Claim 27]

[Claim 28]
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on-peak time period is removed within the off-peak time period.

A method of controlling a network system, the method comprising:
performing a communication between a power supply source and a
home network;

recognizing an on-peak time period in which energy information
including at least electricity cost information is over a set value; and
limiting a function of a part of power consumption units constituting
the electric product when at least one period of a driving time of an
electric product is disposed within the on-peak time period.

The method according to claim 19, wherein the limiting of the function
of the part of the power consumption units comprises decreasing the
number and power consumption amounts of driven power consumption
units.

The method according to claim 19, wherein the limiting of the function
of the part of the power consumption units comprises decreasing an
electricity cost generated according to driving of the power con-
sumption unit.

The method according to claim 19, wherein the limiting of the function
of the part of the power consumption units comprises decreasing a
driving time of the power consumption unit.

The method according to claim 19, wherein the limiting of the function
of the part of the power consumption units comprises limiting the
function of the power consumption unit having higher power con-
sumption than a set reference or those of the other power consumption
units.

The method according to claim 19, wherein the limiting of the function
of the part of the power consumption units comprises limiting at least
one portion of a driving method performed by the electric product.

The method according to claim 24, wherein the driving method
performed by the electric product is entirely stopped when the on-peak
time period is recognized.

The method according to claim 24, wherein when the on-peak time
period is recognized, the electric product completes one of methods
constituting the driving method, and stops another method.

The method according to claim 24, wherein when the on-peak time
period is recognized, the electric product completes a driving method
that is currently performed, and then, stops driving.

The method according to claim 19, wherein the power supply source
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[Claim 29]
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sets energy information related with the on-peak time period.
The method according to claim 28, wherein the on-peak time period is
a time period in which remaining energy to be supplied through the

home network decreases to the set value or less.
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