
1  Description Title of Invention: ENERGY MANAGEMENT SERVER, ENERGY
MANAGEMENT METHOD, AND PROGRAM Technical Field 5Embodiments described
herein relate generally to an energy management server, energy management
method, and program for energy management in relatively large-scale
constructions such as buildings and factories. Background Art 1
10Buildings and factories consume energy in large quantities. Energy
consumption of private-sector businesses is especially as large as 20% of
the total. Effective energy-saving measures are required. Also, tight power
supply and demand in recent years impose an upper 15limit of power
consumption on large consumers. Hence,  energy-saving technologies such as
an energy consumption peak cut technique and peak shift technique have
received considerable attention. It is hoped that new energy systems such
as a 20photovoltaic (PV) system, wind generator system, and solar heat
utilization system will become popular more and more in the future. Energy
storage systems such as storage batteries and accumulators, which are
required to 



effectively utilize these energy creation systems of this 25type, have also
received a lot of attention.       In order to effectively use energy, it
is desired to control diversifying energy related systems to cooperate  2
with each other. To this end, it is important to create an operation
schedule required to organically activate an energy consumption system,
energy creation system, and energy storage system. The operation schedule
created by 5the existing method aims at energy or cost savings in a
building or facility alone such as a building or factory. Citation List
Patent Literature               Patent Literature 1: Japanese Patent No.
4396557 10Summary of Invention Technical Problem       A technique called
demand response (DR), with which an energy supplier requires a consumer to
suppress energy consumption is known. When a building or factory receives
15a demand response signal, it is required to change an energy-saving
target value and power-saving target value, and to also change an operation
schedule.       However, it is difficult to immediately change the
operation schedule in response to reception of the demand 20response
signal. One to two hours are often required for calculations required to
create an operation schedule. For this reason, hours enough to determine
the advisability of 



the created operation schedule or to complete required settings cannot be
assured before execution of the 25operation schedule, and it is difficult
to activate respective systems under an advantageous scenario. Furthermore,
it is often revealed in the middle of an  3 operation schedule calculation
process that energy cost can be further reduced by storing energy in a heat
storage tank or storage battery in advance. However, as creation of the
operation schedule takes longer, a time required to store 5energy in
advance becomes shorter. Especially, since energy related systems (heat
storage device, chiller, etc.) normally rise slowly, it becomes more
disadvantageous as schedule creation takes longer. As described above, with
the existing technique, it is 10often focused to execute disadvantageous
operations upon reception of the demand response signal. A technique which
can solve such problems is demanded.      An object is to provide an energy
management server, energy management method, and program, which can
15immediately start control based on an advantageous operation schedule
from reception of a demand response signal. Solution to Problems According
to one embodiment, an energy management 



20server includes an estimation unit, condition setting unit, calculation
unit, reception unit, and control unit. The estimation unit estimates an
energy demand in a building where electrical apparatuses including an
energy consumption apparatus and energy storage apparatus are 25equipped
based on data associated with the electrical apparatuses. The condition
setting unit sets a plurality of energy consumption suppression conditions.
The  4 calculation unit calculates an operation schedule of the electrical
apparatuses which can optimize an energy balance in the building based on
the energy demand and suppression condition. The reception unit receives a
demand response 5signal including an energy consumption suppression
condition. The control unit controls the electrical apparatuses based on an
operation schedule calculated based on the suppression condition
corresponding to that included in the demand response signal. 10Brief
Description of Drawings [FIG. 1] FIG. 1 is a system diagram showing an
example of an energy management system according to an embodiment. [FIG. 2]
FIG. 2 is a diagram showing an example of energy flows in a building 1.
15[FIG. 3] FIG. 3 is a functional block diagram showing an example of an
energy management server 4 according to the first embodiment. [FIG. 4] FIG.
4 is a diagram showing data flows among function blocks shown in FIG. 3.
20[FIG. 5] FIG. 5 is a flowchart showing the processing sequence of the
energy management server 4 according to the first embodiment. 



[FIG. 6] FIG. 6 is a functional block diagram showing an example of an
energy management server 4 according to the 25second embodiment. [FIG. 7]
FIG. 7 is a diagram showing data flows among function blocks shown in FIG.
6.  5 [FIG. 8] FIG. 8 is a flowchart showing the processing sequence of the
energy management server 4 according to the second embodiment.     [FIG. 9]
FIG. 9 is a view showing an example of a schedule 5selection screen, which
is displayed on a display 42 according to the second embodiment.  [FIG. 10]
FIG. 10 is a diagram showing another example of data flows among function
blocks shown in FIG. 3. Description of Embodiments 10FIG. 1 is a system
diagram showing an example of an energy management system according to an
embodiment. Referring to FIG. 1, a building 1 as a construction includes a
local area network (LAN) 8 as a communication network. Monitoring
apparatuses 5, local controllers 3, 15and energy management server 4 are
connected to the LAN 8. As an upper layer protocol of the LAN 8, for
example, BACnet can be used. In this way, other vendor systems can be mixed
in the system. To each local controller 3, controlled apparatuses 2 20are
connected via a communication line. Each local controller 3 recognizes the
connected controlled apparatuses 2 as apparatuses to be monitored, monitors
states of these apparatuses, and gives various kinds of control to the
apparatuses. The monitoring apparatuses 5 25receive monitoring results
notified from the local 



controllers 3, control the energy management system in an upper level, and
provide various kinds of information to  6 the user.       The controlled
apparatuses 2 can include energy consumption apparatuses, energy creation
apparatuses, and energy storage apparatuses. Examples of the controlled
5apparatuses 2 include electrical apparatuses such as air-conditioners,
illumination apparatuses, power apparatuses, heat source apparatuses, heat
storage apparatuses, chillers, PV systems, and storage batteries for
respective floors. 10The energy management server 4 mainly assumes
processing related to energy management of the building 1. The energy
management server 4 assumes processing for creating an activation/stop
schedule of the controlled apparatuses 2 and an electric power/heat storage
schedule 15such as electricity storage level settings based on a request
(peak shift target or the like) from, for example, a building manager
(user). The energy management server 4 is connected to an Internet Protocol
(IP) network 9 to receive a demand 20response signal (to be referred to as
a DR signal hereinafter) from a host server 6 and to acquire weather data
(weather forecast, temperatures of respective time zones, etc.) from a
weather server 7. Note that a leased line network or the like can be used
in place of the IP 25network. FIG. 2 shows an example of the energy flows
in the 



building 1. In FIG. 2, a storage battery 20, PV system 21,  7 air cooled
heat pump (HP) 22, water cooled chiller 23, absorption water cooler/heater
25, heat storage tank 26, solar water heater 27, and co generation system
(CGS) 28 will be exemplified as examples of the controlled 5apparatuses 2.
Energy exchange relations among these apparatuses will be explained. To the
building 1, for example, an electric power (received power) and gas are
supplied as energy sources. Using the electric power and gas as the energy
sources, electricity and cold are 10supplied to respective sites in the
building 1.       The received electric power is supplied to and stored in
the storage battery 20, or is supplied to and consumed by the energy
consumption apparatuses. Also, an electric power generated by the PV system
21 and CGS 28 is similarly 15stored in the storage battery 20 or is
supplied to the energy consumption apparatuses. For example, the electric
power supplied to the air-cooled HP 22 and water-cooled chiller 23 is
consumed to produce cold. The supplied gas is supplied to the CGS 28. The
CGS 2028 generates an electric power and heat, and supplies them onto an
electric power line and heated water line. The absorption water
cooler/heater 25 receives heat generated by the CGS 28 and solar water
heater 27, and produces cold. Cold produced by the air-cooled HP 22,
water-cooled chiller 2523, and absorption water cooler/heater 25 is stored
in the heat storage tank 26 or is consumed by heat demand. FIG. 3 is a
functional block diagram showing an 



8 example of the energy management server 4 according to the first
embodiment. The energy management server 4 includes an input unit 41,
display 42, interface unit 43, storage unit 46, central processing unit
(CPU) 44, and program 5memory 45. That is, the energy management server 4
is a computer which functions when the CPU 44 executes programs stored in
the program memory 45. The input unit 41 is a human-machine interface
(operation panel, switches, and the like) operated by the 10user who
manages the building 1. The input unit 41 and display 42 form a graphical
user interface (GUI) environment to accept information inputs from the user
and to provide information to the user. The interface unit 132 is connected
to the LAN 8 and 15IP network 9, and assumes a communication function with
the monitoring apparatus 5, local controllers 3, controlled apparatuses 2,
and remote servers (host server 6, weather server 7, and the like).
The storage unit 46 stores an operation database 108 20as data according to
the embodiment.      The program memory 45 stores, as programs including
instructions required for processing functions according to  this
embodiment, a demand estimation program 101P, DR reception program 102P, DR
formulation program 103P, 25 scheduling program 104P, condition setting
program 105P, reducible amount designation program 106P, weather data
reception program 107P, control program 109P, and search  



program 110P. These programs can be recorded on a removable medium
(recording medium) such as a CD-ROM or can be downloaded via a
communication line (including the IP network 9). 5The CPU 44 loads
respective programs from the program memory 45, and executes arithmetic
processing by means of hardware. The CPU 44 includes, as its processing
functions, a demand estimation unit 101, DR reception unit 102, DR
formulation unit 103, scheduling unit 104, 10condition setting unit 105,
reducible amount designation unit 106, weather data reception unit 107,
control unit 109, and search unit 110.       The demand estimation unit 101
estimates, for example, values per hour of an energy demand and energy
product in 15 the building 1, where the controlled apparatuses 2 are
equipped, based on data associated with the controlled apparatuses 2. The
data associated with the controlled apparatuses 2 can include, for example,
information of characteristics (consumed power and the like), operation
20settings, and manipulation settings of the respective controlled
apparatuses 2, the capacity of the storage battery 20, electric power
generation characteristics of the PV system 21, and the like. The DR
reception unit 102 receives a DR signal. The 25 DR signal is normally
provided by the host server 6 via the IP network 9 at regular or random
intervals. The DR signal includes information of a type of that DR signal,
time  - 10 - zones in which power consumption is required to be suppressed,
incentive, power consumption baseline, and the like. In this embodiment,
the information included in the DR signal, will be generically referred to
as an energy 5consumption suppression condition.       The DR formulation
unit 103 formulates the suppression condition included in the received DR
signal to create a formula which can be used in the arithmetic processing.
For example, a DR signal of a type called a peak-time 



10rebate (PTR) includes a rule (suppression condition) that an incentive is
paid for a reduction amount from a baseline of a received power amount in a
certain time zone. This suppression condition included in the DR signal can
be expressed by time zone-dependent electricity charges, time
15zone-dependent incentives, and time zone-dependent baselines. The
scheduling unit 104 calculates an operation schedule of the controlled
apparatuses 2, which can optimize an energy balance in the building 1,
based on the 20energy demand, energy product, and formulated suppression
condition. The operation schedule can include information of settings,
active times, active periods, and the like upon activating the respective
controlled apparatuses 2. Although various points of view of optimization
may be 25adopted, for example, those of energy savings, cost savings, CO2
emission reductions, and the like may be adopted.        The condition
setting unit 105 sets a plurality of different energy consumption
suppression conditions before arrival of a DR signal. The set suppression
conditions are provided for the DR formulation unit 103. That is, the
5condition setting unit 105 provides information (suppression condition)
which imitates a DR signal to the DR formulation unit 103 independently of
reception of the DR signal. For example, suppression conditions which
assume each 10and every cases in permutations and combinations can be
supplied. The scheduling unit 104 generates an operation schedule based on
a suppression condition included in this imitated DR signal. A signal which
imitates a DR signal will be referred to as a virtual DR signal
hereinafter, and 



15a suppression condition included in the virtual DR signal will be
referred to as a virtual DR condition hereinafter.       The DR formulation
unit 103 executes formulation processing even in a case in which it
receives a virtual DR signal in the same manner as in a case in which it
receives 20a DR signal. Likewise, the scheduling unit 104 generates an
operation schedule based on the formulated suppression condition. A
plurality of operation schedules generated based on multiple suppression
conditions are stored in the operation database 108. 25For example, an
operation schedule which targets at cost savings can be generated by
minimizing an object function C given by:  12 - C =
EfkixLi-mix(Li-Bi)+nixPil i = 1-24(1) C: cost during operation period ki:
electricity charge at time i 5Li: received power amount at time i mi:
incentive at time i Bi: baseline at time i ni: gas charge at time i 



Pi: consumed gas at time i 10i: elapsed time (hours) from 0 hours
According to formula (1), a total cost reduction including a gas charge in
addition to an electricity charge can be attained. The reducible amount
designation unit 106 is an 15interface required to receive designation of a
reducible amount of energy consumed by the energy consumption apparatuses.
For example, an energy consumption amount can be reduced by voluntarily
turning off the illumination apparatuses. The energy manager (user) of the
building 1 20can input a power consumption reducible amount via the
reducible amount designation unit 106. If the building 1 is a factory, the
user may input a power consumption reducible amount in manufacturing
facilities and the like. Letting Si be a power consumption reducible amount
and 25Di be a time zone-dependent consumed power (fixed value), we have:
Li.Si+Di...(2)  - 13 - where index i indicates a time zone. The weather
data reception unit 107 acquires weather 



data from the weather server 7 at regular or random intervals. The acquired
weather data can be used to 5calculate an operation schedule.       The
control unit 109 generates a control signal required to control the
controlled apparatuses 2 based on the operation schedule generated by the
scheduling unit 104. This control signal is supplied to the controlled
10apparatuses 2 via the LAN 8 and local controllers 3, thus implementing
activation control based on the operation schedule.       Upon reception of
a DR signal, the search unit 110 reads out an operation schedule
corresponding to a 15suppression condition included in this DR signal from
the operation database 108. That is, the search unit 110 searches the
operation database 108 using the suppression condition included in the
received DR signal as a key, and passes a hit operation schedule to the
control unit 109. 20 The control unit 109 controls the controlled
apparatuses 2 based on this operation schedule. Operations based on the
aforementioned arrangement will be described below.       FIG. 4 shows the
data flows among the function blocks shown in FIG. 3. Note that FIG. 4
shows two DR formulation 25 units 103a and 103b, both of which are function
objects having the same function as the DR formulation unit 103 shown in
FIG. 3. For example, DR formulation units 103a  - 14 - and 103b can be
understood as a plurality of threads generated during progress of the
program.       In FIG. 4, the demand estimation unit 101 estimates an
energy demand (for example, a power demand, heat demand, 5and the like) of
the building 1 based on the weather data acquired by the weather data
reception unit 107 and the data associated with the controlled apparatuses
2. The estimated energy demand is passed to the scheduling unit 



104. 10On the other hand, the condition setting unit 105 passes a virtual
DR condition input by the user using the GUI for DR formulation unit 103b
as a virtual DR signal. The condition setting unit 105 passes a virtual DR
signal including a virtual DR condition to DR formulation unit 15103b
irrespective of reception of a DR signal in the DR reception unit 102. DR
formulation unit 103b formulates the suppression condition included in the
virtual DR signal, and passes an obtained formula to the scheduling unit
104. 20The reducible amount designation unit 106 passes a power consumption
reducible amount input by the user using the GUI for the scheduling unit
104.       The scheduling unit 104 solves an optimization problem that
minimizes the object function C so as to optimize an 25energy balance in
the building 1 based on the formulated suppression condition and energy
demand. In order to solve the optimization problem, for example, an
existing method  - 15 -  such as a genetic algorithm can be used. Upon
solving the optimization problem, a time zone-dependent consumed power Di,
which does not depend on the reducible amount designation unit 106, is
preferably calculated in advance. 5The scheduling unit 104 calculates an
operation schedule of the controlled apparatuses 2 based on the virtual DR
condition. The calculated operation schedule is stored in the operation
database 108. This operation schedule may be displayed on the GUI. 10Then,
upon reception of a DR signal, the DR reception 



unit 102 passes the received DR signal to DR formulation unit 103a. DR
formulation unit 103a formulates a suppression condition included in the DR
signal, and passes an obtained formula to the search unit 110. The search
15unit 110 searches the operation database 108 based on this formula, and
acquires an operation schedule calculated based on a virtual DR condition
which reflects this formula. The acquired operation schedule is passed to
the control unit 109, and is used to control the controlled 20apparatuses
2.       FIG. 5 is a flowchart showing the processing sequence of the
energy management server 4 according to the first embodiment. The energy
management server 4 accepts a setting of a virtual DR condition and
designation of a 25reducible amount by the user (step Si, step S2). After
these pieces of information are input, DR formulation units 103a and 103b
formulate suppression conditions respectively  - 16 - included in a DR
signal and virtual-DR signal, and pass the formulas to the scheduling unit
104 (step S3). The energy management server 4 provides received weather
data (step S4) to the demand estimation unit 101. 5The demand estimation
unit 101 estimates a power demand and heat demand based on the weather data
and data of the controlled apparatuses 2 (step S5). This estimation result
is input to the scheduling unit 104, which generates an operation schedule
of the controlled apparatuses 2. 



10With the sequence described so far, an operation schedule based on a
virtual DR signal is calculated. The calculated operation schedule is
stored in the operation database 108. Note that the sequence of steps S1 to
S6 can be repeated many times by changing a virtual DR condition. 15Next,
the DR reception unit 102 waits for arrival of an external DR signal (step
S7, step S8). If the DR reception unit 102 cannot confirm arrival of a DR
signal (No in step S8), it confirms a DR signal again after an elapse of a
prescribed time. If reception of a DR signal 20can be confirmed, the energy
management server 4 executes an operation schedule prepared in advance
based on a suppression condition included in the received DR signal (step
S9). Until step S9 is reached, an operation schedule has 25already been
calculated under a suppression condition which matches or is close to that
included in the received DR signal. Therefore, the energy management server
4 can  - 17 start execution of an operation schedule corresponding to a
suppression condition immediately after reception of a DR signal. As
described above, according to the first embodiment, 5before a DR signal
arrives, virtual DR signals, that is, pieces of information which imitate
various energy suppression conditions are provided for the energy
management server 4. The energy management server 4 generates a plurality
of operation schedules based on 



10 virtual DR signals before arrival of a DR signal. Thus, a plurality of
scenarios that assume every DR signals can be set and generated in advance.
Therefore, a time required to determine advisability of an operation
schedule used in actual operations and a setting time required to generate
15an operation schedule can be assured.       That is, according to the
first embodiment, upon reception of a DR signal, the controlled apparatuses
2 can be immediately controlled based on the already calculated operation
schedule. Thus, a lead time until the beginning 20of activation of
especially an apparatus which is difficult to be quickly activated such as
a heat energy related apparatus can be shortened. Furthermore, the
controlled apparatuses 2 can be activated under maximally advantageous
conditions. 25As described above, according to the first embodiment,  an
energy management server, energy management method, and program, which can
immediately start control based on an  - 18 - advantageous operation
schedule in response to reception of a demand response signal can be
provided. [Second Embodiment] FIG. 6 is a functional block diagram showing
an 5example of an energy management server 4 according to the second
embodiment. In FIG. 6, the same reference numbers denote parts common to
FIG. 3, and only different parts will be described in this embodiment. In
FIG. 6, a program memory 45 includes an estimation 10condition selection
program 111P and selection support 



program 112P. These programs implement functions of an estimation condition
selection unit 111 and selection support unit 112 in a CPU 44. The
estimation condition selection unit 111 is an 15interface which prompts the
user to select a desired demand estimation from a plurality of energy
demand estimations. The selection support unit 112 is an interface which
prompts the user to select one operation schedule to be executed from a
plurality of operation schedules output 20from a scheduling unit 104.
FIG. 7 shows the data flows among the function blocks shown in FIG. 6. A
plurality of demand estimation units 101 shown in FIG. 7 have similar
function as in the first embodiment. 25In FIG. 7, weather data received by
a weather data reception unit 107 is passed to the demand estimation units
101. The demand estimation units 101 calculate a plurality  - 19 - of
energy demand estimations based on different criteria on the basis of the
weather data and data of controlled apparatuses 2. For example, by applying
a technique for calculating a demand estimation by a learning function of a
5computer, different data sets are used as data to be 



learned, thereby obtaining different demand estimation results for the same
weather data.       As criteria of preparation of different data sets, a
predicted mean vote (PMV) as a comfort evaluation index 10associated with
air-conditioning control can be used. The PMV is specified by ISO 7730, and
is a value calculated from a temperature, humidity, wind velocity, amount
of clothing, radiation temperature, and amount of activity. When the PMV
value falls within a range of +0.5, about 9096 15persons feel comfort. As
the PMV value is larger, people feel hotter; as the value is smaller,
people feel colder.      As different data sets, four data sets of
different PMV values are assumed. These data sets are respectively
distinguished by [A], [B], [C], and [D], and respectively 20assume, for
example, the following PMV ranges. Data set [IQ: PMV range of 0.4 or less
Data set [B]: PMV range from 0.4 to 0.6 Data set [C]: PMV range from 0.6 to
1.0 Data set [D]: PMV range of 1.0 or more 25The demand estimation units
101 calculates energy demand estimations for respective data sets. These
demand estimations are supplied to the estimation condition  - 20 - 



selection unit 111.       The estimation condition selection unit 111
displays these plurality of demand estimations on a GUI in a menu form or
the like, and prompts the user to make, for 5example, a selection operation
such as a click operation. At least one selected demand estimation is
passed to the scheduling unit 104, and an operation schedule is calculated
in the same manner as in the first embodiment. Note that both an operation
schedule which considers a 10virtual DR signal and that which does not
consider any DR signal may be calculated. The calculated operation schedule
is stored in an operation database 108. Upon arrival of a DR signal, a
formula which expresses a suppression condition included in this DR signal
is 15passed to a search unit 110. The search unit 110 searches the
operation database 108 based on this formula, and acquires operation
schedules calculated under a virtual DR condition which reflects this
formula for a plurality of estimation conditions. The acquired operation
schedules 20for respective estimation conditions are passed to the
selection support unit 112.       The selection support unit 112 displays
the operation schedules for respective estimation conditions on the GUI.
The operation schedule selected by the user is passed to a 25 control unit
109. The control unit 109 controls the controlled apparatuses 2 based on
the schedule of the user's choice.  - 21 -       FIG. 8 is a flowchart
showing the processing sequence of the energy management server 4 according
to the second 



embodiment. In FIG. 8, the same step numbers denote processes common to
FIG. 5, and only different processes 5will be described in this embodiment.
After a plurality of demand estimations are calculated in step S5, the
estimation condition selection unit 111 displays the calculated demand
estimations on the GUI, and waits for user's selection (step S10). If the
user selects one 10demand condition, an operation schedule is calculated
based on the selected demand estimation (step S6). The processes of steps
S5, S10, and S6 are repeated until the user's selection operations are
complete, that is, until a completion instruction of all cases is input
(Yes in step 15511). After operation schedules as many as the number of
selected demand estimations are calculated, when a DR signal is received,
an operation schedule corresponding to that DR signal is passed to the
selection support unit 112. 20The selection support unit 112 displays a
plurality of operation schedules on the GUI, and prompts the user to select
an operation schedule (step S12). Then, control based on the selected
operation schedule is started (step S9). 25FIG. 9 shows an example of a
schedule selection screen displayed on the GUI according to the second
embodiment. This screen is displayed on a display 42 in step S12 of  



- 22 - FIG. 8. Two different operation schedules are displayed on the right
and left sides of the screen. Operation buttons 201 and 202 having
different signs are displayed in association with the operation schedules.
5The schedule corresponding to the operation button 201 considers a DR
signal, and that corresponding to the operation button 202 does not
consider any DR signal. Note that a plurality of schedules which consider
DR signals may be displayed in correspondence with a plurality of demand
10estimations in some cases. However, FIG. 9 shows only one schedule.
Incentive, cost, total cost, and peak power values are displayed together
for respective operation schedules. Each operation schedule represents the
relationship between 15heat storage and heat dissipation energy amounts,
and received power amounts. On the left schedule in FIG. 9, an incentive of
15000 yen is receivable by executing heat storage and heat dissipation, but
a cost of 133000 yen is required, and a 20total cost amounts to 118000 yen.
The right schedule indicates a case in which heat storage and heat
dissipation are not executed based on DR, and a total cost amounts to
123000 yen.               The user who prioritizes a cost reduction selects
the 25left schedule, and clicks the operation button 201 to 



inform the system of his or her intention. Thus, control based on the
operation schedule which considers DR is  - 23 - started.      Note that
peaks of received power amounts for respective schedules are displayed
together. A peak power of the left schedule is 620 kW, and that of the
right 5schedule is 900 kW. When a received power amount is limited, this
numerical value can be used as a reference. Note that the cost and peak
power displayed on this screen are assumed values when the corresponding
operation is executed, and are calculation values calculated by the
10scheduling unit 104.       According to the second embodiment, a
plurality of operation schedules are calculated, and are presented to the
user. The plurality of operation schedules can include a schedule in a
normal operation state which does not 15assume a DR signal, and that which
assumes arrival of a DR signal. Also, the plurality of operation schedules
can include a plurality of schedules corresponding to a plurality of energy
demand estimations based on a plurality of criteria. The user can select
one of the presented 20operation schedules and, hence, the user's intention
can be reflected to control of the controlled apparatuses 2.      Note that
the present invention is not limited to the aforementioned embodiments. 



FIG. 10 shows another example of the data flows among 25the function blocks
shown in FIG. 3. FIG. 10 shows the DR formulation unit 103, which is shown
as DR formulation units 103a and 103b in FIG. 4, as one object (thread).  -
24 - This DR formulation unit 103 assumes two processes of formulation of a
suppression condition included in an actual DR signal, and that of a
suppression condition included in a virtual DR signal. Hence, the actual DR
5signal and virtual DR signal can be distinguished from each other using,
for example, a flag.       A DR signal without any flag indicating a
virtual DR signal is handled as an actual DR signal, and a formula which
represents its suppression condition is passed to the 10search unit 110. A
DR signal with the flag indicating a virtual DR signal is handled as a
virtual DR signal, and a formula which represents its suppression condition
is passed to the scheduling unit 104. In this manner, the same operations
as in the first embodiment can be attained. 15Also, at least any of the
demand estimation unit 101, DR reception unit 102, DR formulation unit 103,
scheduling unit 104, condition setting unit 105, reducible amount
designation unit 106, weather data reception unit 107, operation database
108, control unit 109, search unit 110, 20condition selection unit 111, and
selection support unit 112 may be implemented on a cloud computing system.
Programs which implement the functions of these function 



blocks may be installed in a single computer or may be installed while
being distributed to a plurality of 25 computers. How to implement these
function objects in a system can be understood by those who are skilled in
the art.  - 25 -       While certain embodiments of the invention have been
described, these embodiments have been presented by way of example only,
and are not intended to limit the scope of the inventions. Indeed, the
novel methods and systems 5described herein may be embodied in a variety of
other forms; furthermore, various omissions, substitutions and changes may
be made without departing from the spirit of the invention. The
accompanying claims and their equivalents are intended to cover the
embodiments and 10modifications thereof as would fall within the scope and
spirit of the inventions.  - 26 - Claims 1. An energy management server
comprising:       an estimation unit configured to estimate an energy
demand in a building where electrical apparatuses including 5an energy
consumption apparatus and an energy storage apparatus are equipped based on
data associated with the electrical apparatuses;       a condition setting
unit configured to set a plurality of energy consumption suppression
conditions; 



10a calculation unit configured to calculate an operation schedule of the
electrical apparatuses, which is configured to optimize an energy balance
in the building, based on the energy demand and the suppression condition;
a reception unit configured to receive a demand 15response signal including
an energy consumption suppression condition; and       a control unit
configured to control the electrical apparatuses based on the operation
schedule calculated under a suppression condition corresponding to the
20suppression condition included in the demand response signal. 2. The
energy management server according to claim 1, wherein the electrical
apparatuses include an energy production apparatus, 25the estimation unit
estimates an energy product by the energy production apparatus, and the
calculation unit calculates the operation schedule  - 27 - based on the
energy product.       3. The energy management server according to claim 1,
further comprising a designation unit configured to accept designation of a
reducible amount of energy consumed by the 



5energy consumption apparatus,       wherein the calculation unit
calculates the operation schedule based on the designated reducible amount.
4. The energy management server according to claim 1, further comprising a
weather data reception unit configured 10to receive weather data,
wherein the calculation unit calculates the operation schedule based on the
weather data.            5. The energy management server according to claim
1, wherein the estimation unit estimates a plurality of energy 15demands
based on different criteria, and       the calculation unit calculates a
plurality of operation schedules based on the plurality of estimated energy
demands.       6. The energy management server according to claim 5,
20further comprising an interface unit configured to prompt a user to
designate one of the plurality of operation schedules,           wherein
the control unit controls the electrical apparatuses based on the operation
schedule designated via 25the interface unit.        7. The energy
management server according to claim 6, wherein the interface unit visually
displays the plurality  28 - of operation schedules and the suppression
conditions corresponding to the respective operation schedules.       8.
The energy management server according to claim 6, wherein the interface
unit visually displays the plurality 5of operation schedules and peak
values of received power 



amounts corresponding to the respective operation schedules.       9. An
energy management method comprising: estimating an energy demand in a
building where 10 electrical apparatuses including an energy consumption
apparatus and an energy storage apparatus are equipped based on data
associated with the electrical apparatuses;       setting a plurality of
energy consumption suppression conditions; 15calculating an operation
schedule of the electrical apparatuses, which is configured to optimize an
energy balance in the building, based on the energy demand and the
suppression condition;              receiving a demand response signal
including an energy 20consumption suppression condition; and
controlling the electrical apparatuses based on the operation schedule
calculated under a suppression condition corresponding to the suppression
condition included in the demand response signal. 2510. The energy
management method according to claim 9, wherein the electrical apparatuses
include an energy production apparatus, and the method further  - 29 -
comprising       estimating an energy product by the energy production
apparatus, and              calculating the operation schedule based on the
energy 5product. 



11. The energy management method according to claim 9, further comprising
accepting designation of a reducible amount of energy consumed by the
energy consumption apparatus, and 10calculating the operation schedule
based on the designated reducible amount.       12. The energy management
method according to claim 9, further comprising receiving weather data, and
15calculating the operation schedule based on the weather data.        13.
The energy management method according to claim 9, further comprising
estimating a plurality of energy demands based on 20different criteria, and
calculating a plurality of operation schedules based on the plurality of
estimated energy demands.        14. The energy management method according
to claim 13, further comprising 25prompting a user to designate one of the
plurality of operation schedules, and controlling the electrical
apparatuses based on the  



- 30 - designated operation schedule. 15. A program executed by a computer,
the program comprising: estimating an energy demand in a building where 5
electrical apparatuses including an energy consumption apparatus and an
energy storage apparatus are equipped based on data associated with the
electrical apparatuses;       setting a plurality of energy consumption
suppression conditions; 10calculating an operation schedule of the
electrical apparatuses, which is configured to optimize an energy balance
in the building, based on the energy demand and the suppression condition;
receiving a demand response signal including an energy 15consumption
suppression condition; and       controlling the electrical apparatuses
based on the operation schedule calculated under a suppression condition
corresponding to the suppression condition included in the demand response
signal. 2016. The program according to claim 15, wherein the electrical
apparatuses include an energy production apparatus, and the program further
comprising estimating an energy product by the energy production apparatus,
and 25calculating the operation schedule based on the energy product. 



17. The program according to claim 15, further  - 31 - comprising accepting
designation of a reducible amount of energy consumed by the energy
consumption apparatus, and calculating the operation schedule based on the
5designated reducible amount.       18. The program according to claim 15,
further comprising receiving weather data, and              calculating the
operation schedule based on the 10weather data.       19. The program
according to claim 15, further comprising       estimating a plurality of
energy demands based on different criteria, and 15calculating a plurality
of operation schedules based on the plurality of estimated energy demands.
20. The program according to claim 19, further comprising
prompting a user to designate one of the plurality of 20operation
schedules, and       controlling the electrical apparatuses based on the
designated operation schedule. 


