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(57) ABSTRACT

Disclosed 1s amethod and apparatus for integrally controlling
lighting according to the status of power reserve stages. The
apparatus for integrally controlling lighting according to
power reserve stage, comprises: a lighting control result
receiver for recerving lighting control result data generated by
integrating a lighting identification number and control result
information of the LED light source the brightness of which

1s controlled according to power reserve stage-based lighting
control information; a power reserve stage determination unit
for determining a power reserve stage based on the recerved
lighting control result data; and a power reserve stage 1ssuer
for transmitting the determined power reserve stage to the
lighting controller 1n real time.

20 Claims, 8 Drawing Sheets
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METHOD AND APPARATUS FOR
INTEGRATED LIGHTING CONTROL
ACCORDING TO POWER RESERVE STAGE

CROSS REFERENCE TO RELATED
APPLICATION

This application claims the benefit of Korean Patent Appli-
cation No. 10-2013-0139012, filed on Nov. 15,2013, which 1s

hereby imncorporated by reference in 1ts entirety into this appli-
cation.

BACKGROUND OF THE INVENTION

1. Technical Field

The present mvention relates generally to an integrated
lighting control system which depends upon power reserve
stage and, more particularly, to an integrated lighting control
technology which enables integrated control of lighting by
reflecting power supply status information 1n order to control
lighting power demands accordingly and monitoring the con-
trolled results in real time.

2. Description of the Related Art

The Republic of Korea has a power reserve scale divided
into S5 stages 1n order to prevent incidents such as power
blackouts, etc. Usually, the power reserve, when exceeding 5
million kW, 1s considered as being 1n a stable stage while an
emergency alert 1s 1ssued when the power reserve falls below
5> million kW. In detail, the emergency alert i1s classified
according to the power reserve level: a preparation stage at
4~5 million kW, an attention stage at 3~4 muillion kW, a
caution stage at 2~3 million kW, an alert stage at 1~2 million
kW, and an urgency stage at less than 1 million kW, with
action guidelines for each stage supplied for the government,
corporations, and the general population.

As such, the power demand management system finally
aims to stabilize electricity supply and demand by fairly
diverting daytime peak demand in the summer, a season
where there 1s a lot of transient power usage, towards demand
at a midnight time slot so as to achieve an electricity load
balance, and by improving capacity factors, with the conse-
quent reduction or delay of a demand and investment for
clectricity sources. As used herein, the term ““electricity load
balance” refers to a reduction in difference between maxi-
mum and minimum loads of the entire power usage. Load
management for load balancing includes a maximum demand
suppression program and a maximum demand transition pro-
gram. The maximum demand suppression program 1s struc-
tured so as to suppress the maximum demand by seasons or
time slots, and includes a load control charge support system,
direct load control, remote air-conditioner control, and a pro-
vision of a maximum power management device, etc. The
maximum power transition program 1s configured to transier
power demand during peak hours to light load hours so as to
reduce the maximum demand during daytime peaks and
increase loads at midnight, and includes the program of, for
example, spreading cold storage type cooling equipment.

As described above, there have been increasing demands
for measures for achieving the final target of power demand
management and preventing enormous economic loss due to
the occurrence of blackouts, and thus increasing demands for
a method and an apparatus for controlling lighting according
to the power reserve state and for resolving inetlicient power
problems attributed to power demand forecast errors.
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A related art may be found in Korean Patent Application
Publication No. 2013-0005769, which discloses a smart

lighting control method.

SUMMARY OF THE INVENTION

An object of the present invention is to efficiently control
clectric power used for lighting according to power reserve
stages by providing lighting controllers with information on
the power reserve stages.

Another object of the present invention 1s to enable effec-
tive power reserve stage control and power demand forecast-
ing by providing power reserve stage information in real time
and receiving information on lighting control according to the
power reserve stages so as to enable an integrated control of
lighting.

A further object of the present mmvention 1s to provide
highly accurate power demand forecasting by enabling active
control with prior equipment settings, according to the power
reserve stages, rather than allowing users or imndividual con-
trol systems to control lighting.

In accordance with an aspect of the present ivention to
accomplish the above object, there 1s provided an apparatus
for integrated lighting control according to power reserve
stage, comprising: a lighting control result recerver for recerv-
ing lighting control result data generated by integrating a
lighting identification number and control result information
of the LED light source the brightness of which 1s controlled
according to power reserve stage-based lighting control infor-
mation; a power reserve stage determination unit for deter-
mining a power reserve stage based on the recerved lighting
control result data; and a power reserve stage 1ssuer for trans-
mitting information on the determined power reserve stage to
lighting controller 1n real time.

The power reserve stage 1ssuer may transmit the informa-
tion on the power reserve stage every minimum allowable
time span if the power reserve stage 1s lower than an alert
stage, every medium allowable time span 1f the power reserve
stage 1s between the alert stage and a stable stage, and every
maximum allowable time span 1f the power reserve stage 1s
higher than the stable stage.

The lighting control result data may include information on
a control result transmission location, control result received
time, and a control result value.

The lighting control result receiver compares the control
result recerved time with the current time either to check the
lighting control result data 11 the control result recerved time

and the current time are same, or to 1gnore the lighting control
result data 11 the control result received time and the current
time are not same.

The lighting control result database may store and manage
the lighting control result data.

The power reserve stage determination unit calculates
variation of the control result value by checking a previous
control result value recerved from the control result transmis-
s1on location, and determines the power reserve stage based
on the variation.

In accordance with another aspect thereof, the present
invention provides a power reserve stage-based lighting con-
troller, comprising: a power reserve stage receiver for recev-
ing, in real time, information on the power reserve stage
1ssued from an integrated lighting control apparatus; a light-
ing soft switch unit for controlling brightness of an LED light
source according to lighting control information correspond-
ing to the information on the power reserve stage; an LED
lighting unit for transmitting a lighting identification number
and control result information using the controlled brightness
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LED light source; and a lighting control result transceiver for
receiving the lighting identification number and control result
information, integrating the lighting identification number
and control result information to generate lighting control
result data, and transmuitting the lighting control result data to
the integrated lighting control apparatus.

The lighting controller may perform lighting dimming
control of the LED light source using the lighting soit switch
unit if the power reserve stage 1s lower than an alert stage, and
may apply standby power to the lighting soit switch unit to
prepare for a case where the power reserve stage becomes
lower 11 the power reserve stage 1s 1n between the alert stage
and a stable stage.

The lighting control result transceiver transmits lighting,
dimming control information of the LED light source, in line
with the lighting control result data, to the integrated lighting
control apparatus 11 the power reserve stage 1s lower than the
alert stage.

The lighting controller may not apply standby power to the
lighting soit switch unit 11 the power reserve stage 1s equal or
higher than the stable stage.

In accordance with a further aspect thereof, the present
invention provides a method for integrated lighting control
according to power reserve stage, comprising: receiving
lighting control result data generated by integrating a lighting
identification number and control result information of an
LED light source the brightness of which 1s controlled
according to power reserve stage-based lighting control infor-
mation; determining a power reserve stage based on the
received lighting control result data; and transmitting infor-
mation on the determined power reserve stage to the lighting
controller 1n real time.

The transmitting may comprise transmitting the informa-
tion on the power reserve stage every minimum allowable
time span if the power reserve stage 1s lower than an alert
stage, every medium allowable time span if the power reserve
stage 1s between the alert stage and a stable stage, and every
maximum allowable time span 11 the power reserve stage 1s
higher than the stable stage.

The lighting control result data may include information on
a control result transmission location, control result received
time, and a control result value.

The recerving may comprise comparing the control result
received time with a current time either to check the lighting
control result data if the control result received time and the
current time are same, or to 1ignore the lighting control result
data 11 the control result received time and the current time are
not same.

The method may further comprises storing and managing,
the lighting control result data.

The determiming may comprise calculating variation of the
control result value by checking the previous control result
value recerved from the control result transmission location,
and determining the power reserve stages based on the varia-
tion.

The method may further comprises receiving, by the light-
ing controller, the information on the power reserve stage 1n
real time to control brightness of a LED light source accord-
ing to lighting control information corresponding to the infor-
mation on the power reserve stage and transmitting, by the
lighting controller, the lighting control result data generated
by integrating the lighting identification number and the con-
trol result information recerved from the LED light source to
the integrated lighting control apparatus.

The method may further comprises performing, by the
lighting controller, lighting dimming control of the LED light
source using the lighting soit switch unit if the power reserve
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stage 1s lower than the alert stage and applying, by the lighting
controller, standby power to the lighting soft switch unit to
prepare for a case where the power reserve stage becomes
lower 11 the power reserve stage 1s 1n between the alert stage
and the stable stage.

The method may further comprises transmitting, by the
lighting controller, 1n line with the lighting control result data,
lighting dimming control information ofthe LED light source
to the integrated lighting control apparatus 1f the power
reserve stage 1s lower than the alert stage.

The method may further comprises not applying, by the
lighting controller, standby power to the lighting soft switch
unit 1f the power reserve stage 1s equal or higher than the
stable stage.

BRIEF DESCRIPTION OF THE DRAWINGS

The above and other objects, features and advantages ol the
present mvention will be more clearly understood from the
following detailed description taken 1n conjunction with the
accompanying drawings, 1n which:

FIG. 1 1s a view 1llustrating an integrated lighting control
system according to the power reserve stages 1n accordance
with an embodiment of the present invention;

FIG. 2 1s a block diagram 1llustrating an integrated lighting
control apparatus 1n accordance with an embodiment of the
present invention;

FIG. 3 1s a block diagram 1llustrating a lighting controller
in accordance with an embodiment of the present invention;

FIG. 4 1s an operation tlow chart illustrating an integrated
lighting control method 1n accordance with an embodiment of
the present invention;

FIG. 5 1s an operation flow chart illustrating an operation
method of a lighting controller in accordance with an embodi-
ment of the present invention;

FIG. 6 1s an operation flow chart illustrating a method of
1ssuing power reserve stages i accordance with an embodi-
ment of the present invention;

FIG. 7 1s an operation tlow chart illustrating a power
reserve stage-based lighting control method 1n accordance
with an embodiment of the present invention;

FIG. 8 1s an operation flow chart illustrating a method to
process lighting control result data in accordance with an
embodiment of the present invention;

FIG. 9 1s a drawing 1llustrating lighting control result data
in accordance with an embodiment of the present invention;
and

FIG. 10 1s a drawing illustrating a lighting control result
database in accordance with an embodiment of the present
ivention.

(L]
Y

ERRED

DESCRIPTION OF THE PR.
EMBODIMENTS

Embodiments of the present invention will be described 1n
detail with reference to the accompanying drawings. Herein-
after, a detailed description of a notification function and
configuration that may unnecessarily make the purport of the
present invention ambiguous will be omitted. Embodiments
of the present invention are provided to those with average
knowledge 1n this industry for more complete description of
the present mvention. Therefore, shapes, sizes, etc. of ele-
ments 1n drawings may be exaggerated for clearer descrip-
tion.

Heremnafiter, preferred embodiments in accordance with the
present invention will be described in detail with reference to
the accompanying drawings.
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FIG. 1 1s a view 1llustrating an integrated lighting control
system by power reserve stage 1n accordance with an embodi-
ment of the present invention.

With reference to FIG. 1, the integrated lighting control
system by power reserve stages in accordance with an
embodiment of the present invention comprises a lighting
controller 100, an mtegrated lighting control apparatus 110,
and lighting equipment 120.

The lighting controller 100 1s composed of a power reserve
stage recerver for recerving, 1n real time, power reserve stage
information 1ssued from the integrated lighting control appa-
ratus 110, a lighting soft switch unit for controlling brightness
of LED light sources according to the power reserve stage-
based lighting control information, an LED lighting unit for
transmitting a lighting identification number and control
result information using the controlled brightness LED light
source, and a lighting control result transceiver for receiving
the lighting 1dentification number and control result informa-
tion, integrating the lighting identification number and con-
trol result information to generate light control result data,
and transmitting the lighting control result data to the nte-
grated lighting control apparatus 110.

The itegrated lighting control apparatus 110 comprises a
lighting control result recerver for receiving the lighting con-
trol result data generated by integrating the lighting 1dentifi-
cation number and control result information of the LED light
source the brightness of which 1s controlled according to the
power reserve stage-based lighting control information, a
power reserve stage determination unit for determining a
power reserve stage based on the received lighting control
result data, and a power reserve stage 1ssuer for transmitting,
the determined power reserve stages to the lighting controller
100 1n real time.

Reflecting the brightness controlled by the lighting con-
troller 100, the lighting equipment 120 transmuits the lighting,
identification number and control result information included
in the LED light to the lighting control result transceiver.

FI1G. 2 1s a block diagram 1llustrating an integrated lighting
control apparatus 1n accordance with an embodiment of the
present invention.

With reference to FIG. 2, the integrated lighting control
apparatus 1n accordance with an embodiment of the present
invention 1s composed of a lighting control resultrecerver 210
for recerving the lighting control result data, a power reserve
stage determination unit 220 for determining a power reserve
stage, a power reserve stage 1ssuer 230 for transmitting the
power reserve stage to the lighting controller, and a lighting
control result database 240 for storing lighting control result
data.

The lighting control result recetver 210 may receive the
lighting control result data generated by integrating the light-
ing identification number and control result information of
the controlled brightness LED light source, the brightness of
which 1s controlled according to the power reserve stage-
based lighting control information. In this regard, the lighting,
control result data may include information on, for example:
a control result transmission location, control result receiving
time, a control result value, etc. In addition, the lighting
control result receiver 210 can compare the control result
received time with the current time to confirm the lighting
control result data if the control result received time and the
current time are the same, or ignore the lighting control result
data if the control result received time and the current time are
not same.

The power reserve stage determination unit 220 can deter-
mine a power reserve stage based on the recerved lighting
control result data. For this, the power reserve stage determi-
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nation unit 220 can calculate variation of control result values
by checking a previous control result value received from the
control result transmission location using the lighting control
result database 240, and can determine a power reserve stage
based on the varation.

The power reserve stage 1ssuer 230 can transmit informa-
tion on the determined power reserve stage to the lighting
controller in real time. In this regard, the power reserve stage
issuer may transmit the power reserve stage information
every minimum allowable time span 1f the power reserve
stage 1s lower than alert, every medium allowable time span 11
the power reserve stage above 1s between alert and stable
stages, and every maximum allowable time span if the power
reserve stage 1s higher than a stable stage. Usually, the power
reserve, when exceeding 5 million kW, 1s considered as being
in a stable stage while an emergency alert 1s 1ssued when the
power reserve 1s below 5 million kW. In detail, the emergency
alert 1s classified according to the power reserve: a prepara-
tion stage at 4~5 million kW, an attention stage at 3~4 million
kW, a caution state at 2~3 million kW, an alert stage at 1~2
million kW, and an urgency stage at less than 1 million kW,
with action guideline for each stage supplied for the govern-
ment, corporations, and the general public.

The lighting control result database 240 stores and man-
ages the lighting control result data and can store the current
and previous control result values according to the control
result transmission location, and the variation of the control
result value.

FIG. 3 1s a block diagram 1llustrating a lighting controller
in accordance with an embodiment of the present invention.

With reference to FIG. 3, the lighting controller in accor-
dance with an embodiment of the present invention 1s com-
posed of a power reserve stage receiver 310 for recerving
power reserve stage information, a lighting soit switch umit
320 for controlling brightness of LED light sources, and an
LED lighting unit 330 for sending a lighting 1dentification
number and a control result number, and a lighting control
result transcerver 340 for generating and transmitting lighting
control result data to the integrated lighting control apparatus.

The power reserve stage recerver 310 can receive power
reserve stage information issued from the integrated lighting
control apparatus.

The lighting soft switch unit 320 can control brightness of
the LED light source according to the lighting control infor-
mation based on the power reserve stage.

The LED lighting unit 330 can send the lighting 1dentifi-
cation number and the control result information using the
controlled brightness LED light source.

The lighting control result transcerver 340 can recerve and
integrate the lighting identification number and the control
result information to generate the lighting control result data,
and can transmit the lighting control result data to the inte-
grated lighting control apparatus. In this context, the lighting
control result transcetver can transmit, 1n line with the light-
ing control result, lighting dimming control information of
the LED light source to the integrated lighting control appa-
ratus 1f the power reserve stage 1s lower than alert stage.

In addition, the lighting controller can perform lighting
dimming control of the LED light source through the lighting
soit switch unit 320 11 the power reserve stage 1s lower than
alert stage, and can apply standby power to the lighting soft
switch unit 320 to prepare for a case when the power reserve
stage becomes lower 11 the power reserve stage 1s in between
alert and stable stages. Usually, the power reserve, when
exceeding 5 million kW, 1s considered as being 1n a stable
stage while an emergency alert 1s 1ssued when the power
reserve 1s below 5 million kW. In detail, the emergency alert
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1s classified according to the power reserve: a preparation
stage at 4~5 million kW, an attention stage at 3~4 million kW,
a caution state at 2~3 million kW, an alert stage at 1~2 million
kW, and an urgency stage at less than 1 million kW, with
action guideline for each stage supplied for the government,
corporations, and the general public.

FI1G. 4 1s an operation flow chart illustrating an integrated
lighting control method in accordance with an embodiment of
the present invention.

With reference to FIG. 4, the integrated lighting control
method 1n accordance with an embodiment of the present
invention starts with receiving the lighting control result data
(S410). First, the lighting control result data generated by
integrating the lighting identification number and control
result information of the LED light source the brightness of
which 1s controlled according to the power reserve stage-
based lighting control information 1s recerved. In this context,
the lighting control result data may include information on,
for example, a control result transmission location, control
result received time, a control result value, etc. In addition, the
control result recerved time 1s compared with the current time
either to check the lighting control result data if the control
result recerved time and the current time are same, or to ignore
the lighting control result data i1 the control result received
time and the current time are not same.

In the integrated lighting control method 1n accordance
with an embodiment of the present invention, the next step 1s
to determine a power reserve stage based on the received
lighting control result data (S420). For this, variation of con-
trol result values 1s calculated by checking a previous control
result value recerved from the control result transmission
location using the lighting control result database 240, and the
power reserve stage 1s determined based on the varnation.

The integrated lighting control method 1n accordance with
an embodiment of the present invention can transmit 1nfor-
mation on the determined power reserve stage to the lighting
controller in real time (5430). In this case, lighting controller
receives the power reserve stage information in real time,
control the brightness of an LED light source according to the
power reserve stage-based lighting control information, inte-
grates lighting identification number and control result infor-
mation recerved from the controlled LED light source to
generate light control result data, and transmit the light con-
trol result data to the mtegrated lighting control apparatus. In
addition, the lighting controller can dim the lighting of the
LED light source 1n a controlled manner through the lighting
soit switch unit 1f the power reserve stage 1s lower than alert
stage, and can apply standby power to the lighting soit switch
unit to prepare for a case when the power reserve stage
becomes lower 11 the power reserve stage 1s 1n between alert
and stable stages. Further, the lighting controller can transmut
lighting dimming control information of the LED light source
in line with the lighting control result data to the integrated
lighting control apparatus 1t the power reserve stage 1s lower
than alert stage. Usually, the power reserve, when exceeding
5> million kW, 1s considered as being 1n a stable stage while an
emergency alert 1s 1ssued when the power reserve 1s below 5
million kW. In detail, the emergency alert 1s classified accord-
ing to the power reserve: a preparation stage at 4~35 million
kW, an attention stage at 3~4 million kW, a caution state at
2~3 mullion kW, an alert stage at 1~2 million kW, and an
urgency stage at less than 1 million kW, with action gmideline
tor each stage supplied for the government, corporations, and
the general public.

In addition, the integrated lighting control method can
store and manage the lighting control result data.
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FIG. 5 1s an operation flow chart illustrating an operation
method of a lighting controller in accordance with an embodi-
ment of the present invention.

With reference to FIG. 5, the operation method of the
lighting controller in accordance with an embodiment of the
present invention starts with receiving the power reserve

stage information 1ssued previously 1n real time (S510).

In the next step, the brightness of an LED light source 1s
controlled according to the power reserve stage-based light-
ing control information (S520). In this regard, the light con-
troller can perform lighting dimming control of the LED light
source 1n a controlled manner through the lighting soft switch
unit 1f the power reserve stage 1s lower than alert stage, and
can apply standby power to the lighting soft switch unit to
prepare for a case where the power reserve stage becomes
lower 11 the power reserve stage 1s in between alert and stable
stages. Subsequently, the lighting controller transmits light-
ing dimming control information of the LED light source, 1n
line with the lighting control result data, to the integrated
lighting control apparatus 11 the power reserve stage 1s lower
than an alert stage. Usually, the power reserve, when exceed-
ing 5 million kW, 1s considered as being in a stable stage while
an emergency alert 1s 1ssued when the power reserve 1s below
5 million kW. In detail, the emergency alert 1s classified
according to the power reserve: a preparation stage at 4~5
million kW, an attention stage at 3~4 million kW, a caution
state at 2~3 million kW, an alert stage at 1~2 million kW, and
an urgency stage at less than 1 million kW, with action guide-
line for each stage supplied for the government, corporations,
and the general public.

Afterwards, the lighting 1dentification number and the con-
trol result information recerved from the controlled LED light
source are mtegrated to generate lighting control result data
which 1s then transmitted to the integrated lighting control
apparatus (S530).

FIG. 6 1s an operation flow chart illustrating a method for
1ssuing a power reserve stage mformation 1n accordance with
an embodiment of the present invention.

With reference to FIG. 6, the power reserve status 1ssuing
method 1n accordance with an embodiment of the present
invention starts with setting a time interval unit (T) as 0
(5610).

Afterwards, a power supply status 1s identified 1n real time
(5620). The power supply status may be 1dentified 1n a way
that the lighting controller receives the lighting control result
data generated by integrating the lighting 1dentification num-
ber and the control result information of the controlled bright-
ness LED light source in real time.

Then, the power supply statuses s identified at Step (5620)
1s used to determine 1f the power reserve stage 1s lower than
the alert stage (5625). Usually, the power reserve, when
exceeding 5 million kW, 1s considered as being 1n a stable
stage while an emergency alert 1s 1ssued when the power
reserve 1s below 5 million kW. In detail, the emergency alert
1s classified according to the power reserve: a preparation
stage at 4~5 million kW, an attention stage at 3~4 million kW,
a caution state at 2~3 million kW, an alert stage at 1~2 million
kW, and an urgency stage at less than 1 million kW, with
action guideline for each stage supplied for the government,
corporations, and the general public.

As a result of comparison at Step (S623), 1f the power
reserve stage 1s lower than the alert stage, the power reserve
stage 1nformation 1s transmitted to the lighting controller
(5630), and the time 1nterval unit (1) increases by 1 (5640).

I1 the time 1nterval unit (T') 1s determined to be lower than
the mimmimum allowable time span by comparison (5643),
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Step (S640) may be repeated until the time interval unit (1)
becomes larger than the mimimum allowable time span.

As a result of comparison at Step (5625), 11 the power
reserve stage 1s higher than the alert stage, measurement 1s
made to see 1f the power reserve stage 1s lower than the stable
stage (5635).

If the result of Step (S635) shows that the power reserve
stage 1s lower than the stable stage, the power reserve stage
information 1s transmitted to the lighting controller (5650),
and the time 1nterval unit (1) increases by 1 (5660).

If the time nterval unmit (T) 1s lower than the medium
allowable time span by comparison (S665), Step (S660) 1s
repeated until the time interval unit (1) becomes larger than
the medium allowable time span.

When the comparison of Step (S635) indicates that the
power reserve stage 1s higher than the stable stage, the power
reserve stage information 1s transmitted to lighting controller
(S670), and the time nterval unit (1) increases by 1 (S680).

If the time 1nterval unit (T) 1s determined to be lower than
the maximum allowable time span by comparison (S685),
Step (S680) 1s repeated until the time interval unit (1)
becomes larger than the maximum allowable time span.

As mentioned above, the time interval unit at which the
power reserve stage mformation 1s transmitted to the lighting
controller 1s set different according to the power reserve
stage, so that the power reserve stage mformation 1s more
frequently transmitted for lower power reserve stages,
whereby the lighting can be controlled 1n a more rapid man-
ner.

FIG. 7 1s an operation tlow chart i1llustrating a method for
controlling lighting according to the power reserve stage 1n
accordance with an embodiment of the present invention.

With reference to FIG. 7, the power reserve stage-based
lighting control method in accordance with an embodiment of
the present invention starts with receiving the power reserve
stage information from the lighting controller 1n real time
(S710).

Afterwards, comparison 1s made to see the recerved power
reserve stage 1s lower than the alert stage (S7135).

When the comparison at Step (S715) indicates that the
power reserve stage 1s lower than the alert stage, lighting
dimming control technology 1s applied to the lighting con-
troller (S720). The lighting dimming control technology 1s to
adjust brightness of LED lighting, which may be achieved
mainly by two methods: one 1s to change a magnitude of
voltage or current applied to the LED light source through an
analog circuit, and the other 1s a PWM (Pulse Width Modu-
lation) method for adjusting time when the LED light source
turns on along the time axis with digital control. According to
the principle of the PWM method for adjusting brightness, the
longer the time span the LED light source turns on per a unit
time (1), the brighter the LED light source becomes. Electric
power (P) refers to a ratio that electric energy 1s converted to
the other energy, 1.e. multiplication of voltage and current
(P=V1). Therefore, electric power may increase 1n proportion
to the time span when the LED light source 1s turned on. On
the contrary, the shorter the time span the LED light source 1s
turned on, the darker the LED light source becomes, so that
power consumption may be proportionally reduced.

The lighting controller can receive lighting control results

obtained by the lighting dimming control technology of Step
(S720) 1n real time (S730).

Next, the received lighting control result 1s transmitted to
the integrated lighting control apparatus (S740).
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I1 the power reserve stage 1s determined to be higher than
the alert stage by the comparison at Step (S715), comparison
1s made to see 1f the power reserve stage 1s lower than the
stable stage (S725).

When the comparison of Step (5725) indicates that the
power reserve stage 1s lower than the stable stage, a lighting
switch interlocking technology 1s applied to the lighting con-
troller (58750). The lighting switch interlocking technology
refers to a technology for applying standby power for auto-
matic control of the lighting switch against the case where the
power reserve stage becomes lower than the current stage.

When the comparison of Step (5725) indicates that the
power reserve stage 1s equal or higher than the stable stage, 1t
may operate so that standby power 1s not applied to the circuit
for lighting control.

FIG. 8 1s an operation flow chart illustrating a method for
processing lighting control result data in accordance with an
embodiment of the present invention.

With reference to FIG. 8, the lighting control result data
processing method 1 accordance with an embodiment of the
present mvention starts with the integrated lighting control
apparatus receiving the lighting control result data (S810). In
this regard, the lighting control result 1s generated by inte-
grating the lighting identification number and the control
result information of the LED light source the brightness of
which 1s controlled according to the power reserve stage-
based lighting control information.

Next, control result recerved time 1n the received lighting
control result data 1s compared with the current time (S815).

I1 the control result recetved time 1s determined to be not
same as the current time by the comparison of Step (S815),
the recerved lighting control result data 1s 1gnored.

When the comparison of Step (S815) indicates that the
control result received time 1s same as the current time, the
received lighting control result data 1s checked (S820).

Afterwards, 1t 1s possible to calculate variation by checking
a transmission location from the lighting control result data,
and the previous and current control result values of the
respective transmission location are checked to calculate
variation (S830).

The vanation calculated at Step (S830) may be used to
determine the power reserve stage 1n a subsequent step, and
the lighting control result database may be updated with the
lighting control result data (S840).

As mentioned above, the lighting control result database
updated with the received lighting control result data 1s used
to calculate vaniation by comparison between previous and
updated control result values, thereby allowing for the effec-
tive determination of the power reserve stage.

FIG. 9 1s a table showing lighting control result data in
accordance with an embodiment of the present invention.

With reference to FIG. 9, the lighting control result data 1n
accordance with an embodiment of the present invention may
include information on, for example, a control result trans-
mission location, control result received time, a control result
value, etc.

The control result transmission location may be acquired
from information such as a lighting identification number of
lighting controlled by the lighting controller.

The control result received time may correspond to a time
at which the integrated lighting control apparatus recerves the
lighting control result data. The control result recerved time 1s
compared with the current time either to check and process
the lighting control result data if the control result received
time and the current time are same, or to 1gnore the lighting
control result data 1f the control result recerved time and the
current time are not same.
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The control result value may include information such as
dimming rate or luminance, etc. by which a lighting equip-
ment corresponding to the control result transmission loca-
tion has been controlled.

FIG. 10 1s a table showing lighting control result database
in accordance with an embodiment of the present invention.

With reference to FIG. 10, the lighting control result data-
base 1n accordance with an embodiment of the present inven-
tion may include information such as control a result trans-
mission location, the current control result value, the previous
control result value, variation, etc.

The control result transmission location can be acquired
from imnformation such as a lighting identification number of
the lighting controlled by the lighting controller.

The current control result value refers to a control result
value extracted from the most recently received lighting con-
trol result data, while the previous control result value refers
to a control result value extracted from the lighting control
result data at the same transmission location just before the
most recently received lighting control result data has been
received. In this case, 1f there 1s any lighting control result
data recerved again at the same transmission location after the
most recently received lighting control result data has been
received, the current control result value may become the
previous control result value, and a control result value
extracted from the last recetved lighting control result data
may become the current control result value.

For example, if lighting control result data was received at
1:00 p.m. and 3:00 p.m. of the day, respectively, from Site #1
transmission location, a control result value extracted from
the lighting control result data received at 1:00 p.m. may
become the previous control result value, while a control
result value extracted from the lighting control result data
received at 3:00 p.m. may become the current control result
value. In addition, 11 lighting control result data has been
received again at 5:00 p.m., a control result value extracted
from the lighting control result data recerved at 5:00 p.m. may
become the current control result value, the control result
value extracted from the lighting control result data recerved
at 3:00 p.m. may become the previous control result value,
and the control result value extracted from the recerved light-
ing control result data received at 1:00 p.m. may be deleted.

The vanation results from calculation of the change
amount between current and previous control result values,
and the database may be updated by calculating the change
every time when new control result value 1s stored.

In accordance with the present mnvention, 1t 1s possible to

provide information on the power reserve stages to the light-
ing controller to etficiently control the power to be used for
lighting according to the power reserve stages.
In addition, the present invention enables effective power
reserve control and power demand forecasting by providing,
power reserve stages 1n real time and recerving information
on light control results according to the power reserve stages
so as to enable integrated control of lighting.

In addition, the present invention 1s able to provide highly
accurate power demand forecasting by enabling active auto-
matic control of existing equipment settings, according to the
power reserve stages, rather than allowing users or individual
control systems to control lighting.

As described above, 1n the method and apparatus for inte-
grally controlling lighting according to the present invention,
the configurations and schemes in the above-described
embodiments are not limitedly applied, and some or all of the
above embodiments can be selectively combined and config-
ured so that various modifications are possible.
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What 1s claimed 1s:

1. An apparatus for integrated lighting control, comprising;:

a lighting control result receiver configured to receive,
from a lighting controller, lighting control result data;

a power reserve stage determination unit configured to
determine a power reserve stage based on the recerved
lighting control result data; and

a power reserve stage 1ssuer configured to transmit power
reserve stage information based on the determined
power reserve stage to the lighting controller,

wherein the lighting control result data 1s based on a light-
ing 1dentification number and control result information
of a light source.

2. The apparatus of claim 1, wherein the power reserve
stage 1ssuer transmits the power reserve stage information
every minimum allowable time span when the power reserve
stage 1s lower than an alert stage, every medium allowable
time span when the power reserve stage 1s between the alert
stage and a stable stage, and every maximum allowable time
span when the power reserve stage 1s higher than the stable
stage.

3. The apparatus of claim 2, wherein the lighting control
result data includes information on a control result transmis-
sion location, a control result received time, and a control
result value.

4. The apparatus of claim 3, wherein the lighting control
result receiver 1s configured to compare the control result
received time with the current time either to check the lighting
control result data when the control result received time and
the current time are equal, or to 1gnore the lighting control
result data when the control result received time and the
current time are not equal.

5. The apparatus of claim 4, further comprising a lighting
control result database configured to store and manage the
lighting control result data.

6. The apparatus of claim 5, wherein the power reserve
stage determination unit calculates a variation of the control
result value by checking a previous control result value
recetved from the control result transmission location, and
determining the power reserve stage information based on the
variation.

7. A lighting controller, comprising;:

a power reserve stage recerver configured to recerve, from
an integrated lighting control apparatus, power reserve
stage mnformation based on a power reserve stage;

a lighting soft switch unit configured to control a bright-
ness of a light source according to lighting control infor-
mation corresponding to the recerved power reserve
stage mnformation; and

a lighting control result transcerver configured to receive,
from the light source, a lighting 1dentification number
and control result information corresponding to the light
source, to generate lighting control result data by 1nte-
grating the lighting identification number and the con-
trol result information, and to transmait the lighting con-
trol result data to the integrated lighting control
apparatus.

8. The lighting controller of claim 7, wherein the lighting
controller dims the light source using the lighting soit switch
unit when the power reserve stage 1s lower than an alert stage,
and applies standby power to the lighting soft switch unit to
prepare for a case where the power reserve stage becomes
lower when the power reserve stage 1s 1n between the alert
stage and a stable stage.

9. The lighting controller of claim 8, wherein the lighting
control result transceiver transmits lighting dimming control
information of the light source, 1n line with the lighting con-
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trol result data, to the integrated lighting control apparatus
when the power reserve stage 1s lower than the alert stage.
10. The lighting controller of claim 8, wherein the lighting
controller does not apply standby power to the lighting soft
switch unit when the power reserve stage 1s equal or higher
than the stable stage.
11. A method for integrated lighting control, comprising;:
receiving, by an integrated lighting control apparatus,
lighting control result data generated according to a
lighting 1dentification number and control result infor-
mation of a light source;
determining, by the integrated lighting apparatus, power
reserve stage information based on the recerved lighting
control result data; and

transmitting, by the integrated lighting control apparatus,
the power reserve stage mformation to a lighting con-
troller.

12. The method of claim 11, wherein the transmitting com-
prises transmitting the power reserve stage information every
mimmum allowable time span when a power reserve stage
corresponding to the power reserve stage information is lower
than an alert stage, every medium allowable time span when
the power reserve stage 1s between the alert stage and a stable
stage, and every maximum allowable time span when the
power reserve stage 1s higher than the stable stage.

13. The method of claim 12, wherein the lighting control
result data includes information on a control result transmis-
sion location, a control result received time, and a control
result value.

14. The method of claim 13, wherein the receiving coms-
prises comparing the control result received time with a cur-
rent time either to check the lighting control result data when
the control result recerved time and the current time are equal,
or to 1gnore the lighting control result data when the control
result received time and the current time are not equal.
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15. The method of claim 14, further comprising storing and
managing the lighting control result data.

16. The method of claim 15, wherein determining the
power reserve stage information comprises calculating a
variation of the control result value by checking the previous
control result value recerved from the control result transmis-
s1on location, and determining the power reserve stage infor-
mation based on the vanation.

17. The method of claim 16, further comprising:

recerving, by the lighting controller, the power reserve

stage mnformation;
generating, by the lighting controller, the lighting control

result data by integrating the lighting 1dentification num-
ber and the control result information received from the
light source; and

transmitting, by the lighting controller, the lighting control
result data to the integrated lighting control apparatus.

18. The method of claim 17, further comprising;:

performing, by the lighting controller, dimming of the light
source using the lighting soft switch unit when the power
reserve stage 1s lower than the alert stage and applying,
by the lighting controller, standby power to the lighting
soit switch unit to prepare for a case where the power
reserve stage becomes lower when the power reserve
stage 15 1n between the alert stage and the stable stage.

19. The method of claim 18, further comprising:

transmitting, by the lighting controller, 1n line with the
lighting control result data, lighting dimming control
information of the light source to the integrated lighting,
control apparatus when the power reserve stage 1s lower
than the alert stage.

20. The method of claim 18, further comprising:

not applying, by the lighting controller, standby power to

the lighting soit switch unit when the power reserve
stage 1s equal or higher than the stable stage.
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