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(57) Abstract: An energy management system is
augmented with sharing of non-binding consumer
premises (CP) energy forecasts. Generally speaking,
information sourced at a CP is received by CP equip-
ment. The CP equipment creates a non-binding en-
ergy forecast for the CP using the CP-sourced in-
formation. The forecast is transmitted from the CP
equipment to management premises (MP) equip-
ment. The MP equipment may use the forecast to
regulate at least one of electricity supply or demand
at the CP.
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DESCRIPTION

TITLE OF INVENTION:
METHOD FOR NON-BINDING CONSUMER PREMISES
ENERGY FORECAST SHARING IN ENERGY MANAGEMENT

SYSTEM

TECHNICAL FIELD
The present invention relates to energy management
systems and, more particularly, to methods for information

sharing in energy management systems.

BACKGROUND ART

There are several types of energy management systems
deployed today. One type is a virtual power plant (VPP)
system. A VPP system typically delivers power to
participating customer premises by integrating distributed
energy generation with demand_—side management (DSM). A
VPP system generally includes a communication systém
between a public utility or aggregator and participating
customer premises that regulates electricity supply and
demand at the customer premises to achieve predefined
energy management objectives for the utility or aggregator,
suéh as mitigating the load on the utility or aggregator during

periods of peak electricity wusage. Some VPP systems
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continually collect electricity wusage data from the
participating customer premises and mitigate the load on the
electric utility or aggregator ‘by issuing, as needed, demand
response (DR) events that alter electricity supply and demand
at the customer premises (for example, by activating an
émergency generator or raising a temperature setting of a
thermostat). In addition to electricity usage data collected
from participating customer premisés, some VPP systems rely
on inferential inforrnafion, such as weather data, to determine
the nature and timing of DR events. VPP systems may also
issue DR events to their participating customer premises in
response to DR events issued by the public utility or
aggregator. A characteristic shared by conventional VPP
systems is that they are reactive; that is, DR events are
issued to participating customer premises in response to
current conditions and events.

‘Another type of energy management system manages the
load at a multi-unit housing complex, such as an apartment
or condominium complex, to achieve predefined energy
management objectives for the complex. Similar to
conventional VPP systefns, energy management actions taken
in conventional systems of this type are reactive to current
conditions and events at the complex.b

Some public utilities have implemented scheduling and

bidding systems that allow these utilities and their customers
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to negotiate a schedule of future electricity usage at customer
premises. While these scheduling and bidding systems
proactively determine electricity usage at customer premises,
they are impbractical for many commercial and most

residential customers who have neither the time nor the

- knowledge to negotiate schedules of future electricity usage at

their premises. Additionally, the fact that these negotiated
schedules are binding is a disincentive to widespread use of

these scheduling and bidding systems.

SUMMARY OF THE INVENTION

According to the present invention, there is provided a
method for augmenti»ng an energy management system with
sharing of non-binding consumer premises energy forecasts.
The method comprises steps of receiving, on consumer
premises equipment, information sourced at a consumer
premises; creating, by the consumer premises equipment, a
non-binding energy forecast for the consumer premises using
the information; and transmitting, by the consumer premises
equipment, to management premises equipment, the forecast.

According to the present invention, there is provided
consumer premises equipment for an energy management
system; The consumer premises equipment comprises: a local
interface; a remote interface; and a processor

communicatively coupled with the local interface and the
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remote interface, wherein the consumer premises equipment
receives on the local interface information sourced at a

consumer premises, wherein the consumer premises

~equipment under control of the processor creates a non-

binding energy forecast for the consumer premises using the
information, and Wheré.in the consumer premises equipment
transmits the forecast on the remote interface.

According to the present invention, there is provided a
me‘thod for augmenting an energy management system with
sharing of non-binding consumer premises energy forecasts.
The method comprises steps of: receiving, by management
premises equipment, information sourced at a consumer
premises; and regulating, by the management premises
equipment, at least one of electricity supply or demand at the

customer premises using a non-binding energy forecast for

. the customer premises obtained using the information.

According to the present invention, there is provided
management premises equipment for an energy management
system. The management premises equipment comprises: a
receiving section receiving information sourced at a consumer
premises; and a regulating section regulating at least one of
electricity supply or demand at the customer premises using a
non-binding energy forecast for the customer premises

obtained using the information.
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BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 sﬁows a VPP system in some embodiments of the
invention.

FIG. 2 shows a HEMS node in some embodiments of the
invention._

FIG. 3 shows a method performed by a HEMS node for
augmenting a VPP system with sharing of non-binding energy
forecasts for CPs in some embodime.nts of the invention.

FIG. 4 shows a method performed by a VPP server node
for augmenting a VPP system with sharing of non-binding
energy forecasts for CPs in some embodiments of the

invention.

DESCRIPTION OF EMBODIMENTS

FIG. 1 shows a VPP system in some embodiments of the
invention. The VPP system includes a multiple of HEMS
nodes 112, 122, 132, rvesideﬁt‘at respective CPs 110, 120, 130.
CPs 110, 120, 130 may be, for example, commercial premises
such as shops and business offices or residential premises
such as homes, condominiums and apartrﬁents. The VPP
system also includes a VPP server node 142 resident at a MP
140, such as a public utility or aggregator premises.

The VPP node 142 comprises a receiving section 162 and
a regulating section 164. The receiving section 162 receives

non-binding CP energy forecast from HEMS nodes 112, 122,
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132. The regulating section 164 regulates electricity supply
and/or demand at CPs 110, 120, 130 using the non-binding
CP energy forecast. HEMS nodes 112, 122, 132 are
interconnected with VPP server node 142 over the Internet
150. HE‘MS nodes 112, 122, 132 and VPP server node 142
comfnunicate using standard communication protocols, such
as Extensible Mafkup Languvage (XML), JavaScript Object
Notation (JSON) and/or Remote Procedure Call (RPC), over
Internet Protocol (IP). As part of this communication, HEMS
nodes 112, 122, 132 report to VPP server node 142 non-
binding energy forecasts for their respective CPs 110, 120,
130 in a VPP server node-ready format. The VPP system
regulates electricity supply and/or demand at CPs 110, 120,
130 using the forecasts received from HEMS nodes 112, 122,
132 to achieve predefined energy management objectives,
such as mitigating the load on a public utility or aggregator.
Such regulation is achieved through issuance by VPP server
node 142 of DR events. DR events can alter electricity supply
and demand for the VPP system as a whole, for a subgroup of
CPs within the VPP system, or for individual CPs. While the
VPP system is shown to include three HEMS nodes 112, 122,
132 resident at respective CPs 110, 120, 130, the number of
HEMS nodes and respective CPs within a VPP system may
vary and will often be much larger (e.g.,1000 homes).

Moreover, it bears noting that HEMS nodes 112, 122, 132 may
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be owned and/or managed by a public utility or aggregator or
occupants of the CPs. Furthermore, while HEMS nodes 112,
122, 132 are shown and described as being resident at
respective CPs 110, 120, 130, HEMS nodes 112, 122, 132 in
other embodiments mayv be installed outside their respective
CPs 110, 120, 130. Similarly, while VPP server node 142 is
described as being resident at management premises 140, VPP
server node 142 in other embodiments may reside off-site.

FIG. 2 shows a HEMS node 200, which is representative
of HEMS nodes 112, 122, 132, in some embodiments of the
invention. HEMS node 200 has a processor 240
communicatively coupled between a multiple of loqal
interfaces 212, 214, 216 and av remote interface 220.
Processor 240 is also communicatively coupled with a memory
250.

Processor 240 comprises a receiving seétion 262, a
creating section 264, and a transmitting section 266. The
receiving section 262 receives locally formatted CP-sourced
information via local interfaces 212, 214, 216. The creating
section 264 creates non-binding CP energy forecast using CP-
sourced information. The transmitting section 266 transmits
non-binding CP energy forecast to VPP server node 142 via
remote interface 220. In some embodiments, processor 240 is
a microprocessor that performs the operations attributed to

processor 240 herein by executing software instructions
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stored in memory 250. In other embodiments, the operations
attributed to processor 240 herein may be carried out in part
or in whole iﬁ custom logic.

CP devices 202, 204, 206, including a thermostat 202, a
refrigerator 204 and a user input/output (I/0O) device 206 are
interconnected to HEMS node 200 via local interfaces 212,
214, 216, respectively. These local connections may include
wired connections (e.g., wired Ethernet) and/or wireless
connections (e.g., Wi-Fi, ZigBee, Bluetooth). User 1/0O device
206 may be a desktop, tablet or notebobk computer or a
smart phone, by way of example. HEMS node 200 is also
interconnected to VPP server node 142 over the Internet 150
via remote interface 220.

FIG. 3 shows a method performed by HEMS node 200 for
augmenting a VPP system with sharing of non-binding energy
forecasts for CPs in some embodiments of the invention.

At the outset, HEMS node 200 receives information from
CP devices 202, 204, 206 in a local format via one or more of
local interfaces 212, 214, 216 (310). This locally-formatted
CP-sourced information 1is correlative with future energy
consumption, storage and/or generation at the CP managed
by HEMS node 200. In one example, an electricity consumer
who occupies the CP manually inputs an hour-by-hour daily
or weekly temperature control schedule on a user interface of

thermostat 202 and thermostat 202 transmits the schedule to
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HEMS node 200 via local interface 212. In a second example,
the consumer plugs-in a new refrigerator 204 and refrigerator‘
204 automati‘cally transmits a configuration update to HEMS
node 200 via local interface 214 notifying HEMS node 200 of
an energy consumption profile for refrigerator 204. In a third
example, the consumer manually inputs a vacation schedule
on a user interface of user 1/0 device 206 and user I/O device
206 transmits the schedule to HEMS node 200 via local
interface 216. It bears noting that the CP-sourced
information received on HEMS node 200 is not limited to

information correlative with electricity consumption, but may

also include information correlative with electricity storage

and/or electricity generation relative to, for example, solar
paﬁels and/or generators installed at the CP.

Next, HEMS node 200 under the control of processor 240
creates a non-binding energy forecast for the CP using the
information received via one or more of local interfaces 212,
214, 216 (320). In one ¢xample, an hour-by-hour daily or
weekly temperature control schedule received from thermostat
202 via local interface 212 is used to compute or update a
forecast of hour-by-hour future electricity usage for each
hour of the day or week. The temperature control schedule
may be converted to an energy usage forecast using an
algorithm that assumes average performance of the heating,

ventilating and air conditioning (HVAC) system using
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seasonally adjusted national or regional average or a local
average based on measured performance of other HVAC
systems in the VPP system.  Moreover, the temperature
control schedule may be combined with other user-defined
information received on local interface 216 and/or other
assumptions to compute or update a total energy usage
forecast for the CP (i.e., a CP energy forecast not limited to
the HVAC system). In a second example, a vacation schedule
received via local interface 216 is used to update the forecast.
A fixed percent reduction in energy consumption during the
vacation may be assumed based on a national or regional
average or a local average at other customer premises in the
VPP system. Once the forecast is computed or updated, the
forecast is stored in memory 250 wunder the control of
processor 240.

In some embodiments, a customer manually inputs a
partial or complete hour-by-hour daily or weekly energy
forecast on user [/0O device 206 and user 1/0O device 206
transmits the partial or complete forecast to HEMS node 200
via local interface 216. In these embodiments, the non-
binding energy forecast for the CP is not computed or updated
b'y correlation with the CP-sourced information, but instead is
created by direct incorporation of the manual inputs into the
forecast.

HEMS node 200 performs CP-sourced information
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collection and non-binding CP energy forecast computation in

~a loop until processor 240 detects a forecast reporting event.

In some embodiments, a forecast reporting event is detected
when HEMS node 200 determines under the control of
processof 240 that a newly computed or updated forecast
significantly deviates from a previous forecast. By way of
example, a forecast reporting event may be detected if it is
determined that an electricity usage estimate for any hour of
the day or week within the forecast has changed by more than
one percent. In other embodiments, a forecast reporting
event is detected when HEMS node 200 determines under the
control of processor 240 that a scheduled reporting time has
arrived. By way of example, HEMS node 200 may have a
timer whose periodic expiration prompts HEMS node 200
under the control of pfocessor 240 to transmit the current
forecast to VPP server node 142. The forecast may be
bundled with other electricity usage information for the CP,
such as meter readings received from an electricity meter
and/or ambient temperature readings that can be applied by
VPP server node 142 to correlate future weather conditions
with future electricity consumption. In still other
embodiments, a forecast reporting event is detected by receipt
oanEMS node 200 via remote interface 220 of a request
issued by VPP server node 142 for the current forecast. VPP

server node 142 may request the current forecast when
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preparing to issue a DR event so that the DR event decision is
made based on the most recent estimate of energy supply and
demand in the VPP system. In still other embodiments,
forecast changes, scheduled reports and/or requests issued
by VPP server node 142 cooperatively trigger forecast
reporting. For example, when HEMS node 200 makes a
scheduled report to VPP server node 142 of meter readings,
HEMS node 200 sets a flag in the meter report indicating that
a forecast change has occurred. Then, in response to the flag,
VPP server node 142 issues a request to HEMS node 200 for
the current fbrecast and HEMS node 200 responds by
transmitting a second report including the current forecast.
For even greatef efficiency, the request may be made by
setting a flag in an acknowledgement message issued by VPP
server node 142 in resbonse to the meter report.

Returning now to FIG. 3, upon detecting a forecast

reporting event, HEMS node 200 wunder the control of

-processor 240 places the forecast in a VPP server node-ready

format (330). VPP server node-ready formatting includes
generating a message in a format that conforms With protocol
and messaging requirements imposed by the public utility or
aggregator and that respects consumer privacy. For example,
HEMS node 200 may strip-out and/or encrypt customer
information_that could be used to link the profile to the

consumer to prevent the consumer's daily schedule from
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being discovered by unauthorized personnel.

Finally, HEMS node 200 under the control of processor
240 transmits the forecast to VPP server node 142 via remote
in£erface 220 (340). VPP server node 142 may then apply the"
forecast, “and non-binding energy forecasts for other CPs
obtained from other HEMS nodes in the VPP system by similar
means, to issue DR events regulating supply and/or demand
at .the CPs and take appropria.te préactive measures such as
bringing—qn additional plant production to meet future energy
demands indicated in the forecasts.

FIG. 4 shows a method performed by a VPP server node
for augmenting a VPP system with sharing of non-binding
energy forecasts for CPs in some embodiments of the
invention.

FirSt, VPP server node 142 receives the non-binding CP
energy forecast from HEMS node 200 (410). Next, if necessary,
VPP server node 142 may regulate electricity supply and/or
demand at the CPs 110, 120, 130 using the non-binding CP
energy forecast (420). Further,‘ VPP server node 142 may
create the forecast using the information.

It will be appreciated by those of ordinary skill in the art
that the invention can be embodied in other specific forms
without departing from the spirit or essential character hereof.
For example, in some embodimentls, the VPP server node

receives information from CP devices (e.g., thermostat,
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refrigerator, user I/O device) without preprocessing by a
HEMS node and 1is responsible for performing format
conversions and computing non-binding energy forecasts for
the CPs using the information. The VPP server node then
regulates electricity supply and/or demand at the CPs using
the forecasts and takes appropriate proactive measures. In
still other embodiments, information is communicated
between the CPs and the MP using the public utility's
advanced metering infrastructure (AMI) communication
system, rather than via the Internet.

Moreover, the invention is applicable to other energy
management systems. For example, in some embodiments, a
VPP system includes a multiple of multi-unit housing complex
management nodes at respective CPs of the system. The
system also includes a VPP server node at an MP of the
system. The management nodes report to the VPP server node
non-binding energy forecasts for their respective CPs in a VPP
server node-ready format. In still other embodiments, a
multi-unit housing complex energy management system
includes a multiple of dwelling unit nodes at respective CPs of
the complex. The system also includes a multi-unit housing
complex management node at an MP of the complex. The
dwelling unit nodes report to the management node non-
binding energy forecasts for their respective CPs in a

management node-ready format. The management node uses
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the forecasts to achieve predefined energy management

.objectives, such as entering an appropriate scheduling

contract with a public utility and/or better meeting energy
needs of the CPs during outages when th.e complex is off-grid
and reliant on energy sourced from backup generators and
storage.

The present descripfion is thus considered in all
respects to be illustrative and not restrictive. The scope of
the invention is indicated by the appended claims, and all
changes that come with in the meaning and range of
equivalents thereof are intended to be embraced therein.

The present invention augments an energy management
system with sharing of non-binding consumer prémises (CP)
energy forecasts. Generally speaking, information sourced at
a CP is received by CP equipment. The CP equipment creates
a non-binding energy forecast for the CP using the CP-
sourced information. The forecast is transmitted from the CP
equipment to management premises (MP) equipment. The MP
equipment may use the forecast ';o regulate at least one of
electricity supply or demand at the CP.

In some embodiments of the invention, the consumers
are hqmeowners, the CPs are homes and the MP equipment is
a VPP server node. A non-binding CP energy forecast is
created for each CP by a home energy management system

(HEMS) node using CP-sourced information, transmitted from
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the HEMS node to the VPP server node, and used by the VPP
ser\}er node to regulate electricity supply and/or demand at
the CP. The_forecast may be combined with forecasts for
other CPs participating in the VPP system and used to
improve -DR event decision-making and reduce the need for
DR events by providing advance warning to a public utility or
aggregator of future energy needs and enabling the utility or
aggregator to take proactive measures to avoid DR events (e.g.,
by bringing-on additional plant production to meet heightened
energy demands).

In other embodiments ‘of the invention,_. the consumers

are multi-unit housing complex owners, the CPs are multi-

unit housing complexes and the MP equipment is a VPP server

node. A non-binding CP energy forecast is created for each
CP by a multi-unit housing complex managemeﬁt node using
CP-sourced information, transmitted from the management
node to the VPP server node, and used by the VPP server node
to regulate electricity supply and/or demand af the CP.

In still other embodiments of the invention, the
consumers are dwelling unit tenants, the CPs are dwelling
units and the MP equipment is a multi-unit housing complex
management node. A non-binding CP energy forecast is
created by a dwelling unit node using CP-sourced information,
transmitted from the dwelling unit node to the management

node, and used by the management node to regulate
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electricity s'upply and/or demand at the CP. The forecast may
be combined with forecasts for other dwelling units in the
complex and used by the complex owner to enter a scheduling
contract with a public ufility and/or better meet energy needs
during outages when the complex is off-grid and reliant on
energy sourced from backup generators, storage and solar
panels.

Regardless of the architecture of the energy management
system, the non-binding CP energy forecasts of the invention
are merely informational. There is no commitment on the
part of any party to honor the forecasts by delivering, using
or pa.ying' for electricity levels specified in the forecasts.
Accordingly, a strong disincentive for electricity consumers to
share electricity usage information is removed.

In one aspect of the invention, therefore, a method for
augmenting an energy management system with sharing of
non-binding consumer prerhises energy forecasts comprises
the steps of receiving, on CP equipment, informatioﬁ sourced

at a CP; creating, by the CP equipment, a non-binding energy

. forecast for the CP using the information; and transmitting,

by the CP eqﬁ.ipment, to MP equipment, thej forecast.

In some embodiments, the energy management system is
a VPP system, the CP equipment comprises a HEMS node and
the MP equipinent comprises a VPP server node. |

In some embodiments, the energy management system is
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a VPP system, the CP equipment comprises a multi-unit
housing complex management node and the MP equipmeﬁt
comprises a VPP server node.

In some embodiments, the energy management system is
a multi-unit housing compléx energy management system, the
CP equipment comprises a dwelling unit node and the. MP
equipment comprises a multi-unit housing complex
management node.

In some. embodiments, the forecast estimates future
electricity usage at the CP.

In some embodiments, the forecast includes an hour-by-
hour future electricity usage estimate for each hour of a day.

In some embodiments, the forecast includes an hour-by-
hour future electricity usage estimate for each hour of a week.

In some embodiments, the information includes a
thermostat schedule.

In some embodiments, the information includes
appliance configuration information.

In some embodiments, the information includes a
vacation schedule.

In some embodiments, the method further comprises the
step of detecting, by the CP equipment, a forecast reporting
event. |

In another aspeclt of the invention, CP equipment for an

energy management system comprises a local interface; a
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remote interface; and ‘a processor communicatively coupled
with the local interface and the remote interface, wherein the
CP equipment receives on the local interface information
sourced at a CP, wherein the CP equipment under control of
the processor creates a non-binding energy forecast for the CP
using the information, and wherein the CP equipment
transmits the forecast on the remote interface.v

In yet another aspect of the invention, a method for
augmenting an energy management system with sharing of
non-binding consumer premises energy forecasts, comprises
the steps of receiving, by management premises equipment,
information sourced at a consumer premises; and regulating,
by the management premises equipment, at least one of
electricity supply or demand at the customer premises using a
non-binding energy forecast for the customer premises
obtained using the information.

In some embodiments, the information comprises the
forecast.

In some embodiments, the regulating step comprises the
substep of creating the forecast using the information.

These and other aépects of the invention will be better
understood by reference to the following detailed description
taken in conjunction with the drawings that are briefly
described below. Of course, the invention is defined by the

éppended claims.
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CLAIMS

1. A method for augmenting an energy management
system with sharing of non-binding consumer premises
energy forecasts, comprising the steps of:

receiving, on consumer premises equipment, information
souréed at a consumer premises;

creating, by the consumer premises equipment, a non-
binding energy forecast for the consumer premises using the
information; and

transmitting, by the consumer premises equipment, to

management premises equipment, the forecast.

2. The method of claim 1, wherein the energy
management system is a virtual power plant system, the
consumer premises equipment comprises a home energy
management system node. and the management premises

equipment comprises a virtual power plant server node.

3. The method of claim 1, wherein the energy
management system is a virtual power Iplant' system, the
consumer premises equipment comprises a multi-unit housing
complex management node and the management premises

equipment comprises a virtual power plant server node.

4. The method of claim 1, wherein the energy
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management system is a multi-unit housing complex energy
management system, the consumer premises equipment
comprises a‘dwelling unit node and the management premises
equipment comprises a multi-unit housing complex

management node.

S. The method of claim 1, wherein the forecast

estimates future electricity usage at the consumer premises.

6. The method of claim 1, wherein the forecast includes
an hour-by-hour future electricity usage estimate for each

hour of a day.

7. The method of claim 1, wherein the forecast includes
an hour-by-hour future electricity usage estimate for each

hour of a week.

8. The method of claim 1, wherein the information

includes a thermostat schedule.

9. The method of claim 1, wherein the information

includes appliance configuration information.

10. The method of claim 1, wherein the information

includes a vacation schedule.
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11. Consumer premises equipment for an energy
management system, comprising:

a local interface;

a remote interface; and

a processor communicatively coupled with the local
interface and the remote interface, wherein the consumer
premises equipment receives on the local interface
information sourced at a consumer premises, wherein the
consumer premises equipment under control of the processor
creates a non-binding energy forecast for the consumer
premises using the information, and wherein the consumer
premises equipment transmits the forecast on the remote

interface.

12. A method for augmenti_ng an énergy management
system with sharing of non-binding consumer premises
energy forecasts, comprising the steps of:

receiving, by management premises equipment,
information sourced at a consumer premises; and

regulating, by the management premises equipment_, at
least one of electricity sﬁpply or demand at the customer
premises using a. non-binding energy forecast for the

customer premises obtained using the information.
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13. The method of claim 12, wherein the information

comprises the forecast.

14. The method of claim 12, wherein the regulating step

5 comprises the substep of creating the forecast using the
information.
15. Management premises equipment for an energy

managemént system, comprising:
10 a receiving section receiving information sourced at a
consumer premises; and
a regulating section regulating at least one of electricity
supply or demand at the customer premises using a non-
binding energy forecast for the customer premises obtained

15 using the information.



PCT/JP2012/068037

o
™
-—
o
O

el
JAON
SINIH

1/4

vl dIN
7T NO1193S b4
ONI1YIND3Y JdON
ONIAT303Y ddAn

WO 2013/018528

| Ol



PCT/JP2012/068037

WO 2013/018528

ovl di
— NOILO3S .
79T T
ON) LV TNO3Y 0oy
—— NOILO3S
Sb oNiAITOY ddh

. 2/4

0S¢
AHOWIN

D

—

99¢
NO(L93S
ONTLLINSNVYL

051
LINYIINI

02¢ 4/1 31LON3H

¥9¢
NO1193S
ON| 1Y3H0
zo%%Wmm 90c
30IA3A
DNIAI1303Y _
LZ 4/1 VOO0 |+ O/d3asn
ove
NdD 50z
YIZ 4/1 VD01 | HOoLvdao43y
=5 Z02
L2 1 VOO0 —1visomwyanHL

00 3AON SIN3H

¢ Old



WO 2013/018528

FIG. 3

3/4

PCT/JP2012/068037

RECEIVE LOCALLY-FORMATTED
CP-SOURCED INFORMATION
VIA LOCAL INTERFACE

10

Y

CREATE NON-BINDING CP ENERGY
FORECAST USING CP-SOURCED
INFORMATION 390

+ FORECAST REPORTIN

G EVENT

PUT NON-BINDING CP ENERGY
FORECAST IN VPP SERVER NODE-
READY FORMAT 330

A 4

TRANSMIT NON-BINDING CP
ENERGY FORECAST TO VPP
SERVER NODE VIA

REMOTE INTERFACE 340




WO 2013/018528 PCT/JP2012/068037

4/4
FIG. 4

RECEIVE NON-BINDING
CP_ENERGY FORECAST
FROM HEMS NODE

pan
o

REGULATE ELECTRIGITY
SUPPLY AND/OR DEMAND
AT CPS USING NON-BINDING
CP ENERGY FORECAST

NN
N
o




INTERNATIONAL SEARCH REPORT

International application No.

PCT/JP2012/068037

A
Int.Cl. H02J3/00(2006.01) 1,

CLASSIFICATION OF SUBJECT MATTER

H02J13/00(2006.01) 1

According to International Patent Classification (IPC) or to both national classification and IPC

B. FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)

Int.Cl. HO2J3/00, HO02J13/00

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched
Published examined utility model applications of Japan 1922-1996
Published unexamined utility model applications of Japan 1971-2012

Registered utility model specifications of Japan 1996-2012

Published registered utility model applications of Japan 1994-2012

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
X JP 2011-101520 A (Mazda Motor Corporation) [(1-3,5-8,
2011.05.19, [0018]-[0029], Figure 1-8 11-15
Y (No Family) 4,9,10
Y JP 2011-135727 A (Mazda Motor Corporation) |4
2011.07.07, [0018]-[0023], Figure 1,2
(No Family)
Y JP 2003-153441 A (Seiko Epson Corporation) |9,10
2003.05.23, [0024]1-10027]1,[0053]1[0054]
(No Family)
{™  Further documents are listed in the continuation of Box C. {™  See patent family annex.

* Special categories of cited documents:

“A” document defining the general state of the art which is not
considered to be of particular relevance

“E” earlier application or patent but published on or after the inter-
national filing date

“L” document which may throw doubts on priority claim(s) or which
is cited to establish the publication date of another citation or other
special reason (as specified)

“0” document referring to an oral disclosure, use, exhibition or other
means

“P” document published prior to the international filing date but later

than the priority date claimed

“T” later document published after the international filing date or
priority date and not in conflict with the application but cited to

understand the principle or theory underlying the invention

“X” document of particular relevance; the claimed invention cannot
be considered novel or cannot be considered to involve an
inventive step when the document is taken alone

“Y” document of particular relevance; the claimed invention cannot

be considered to involve an inventive step when the document is
combined with one or more other such documents, such
combination being obvious to a person skilled in the art

“&” document member of the same patent family

Date of the actual completion of the international search

02.10.2012

Date of mailing of the international search report

09.10.2012

Name and mailing address of the ISA/JP
Japan Patent Office
3-4-3, Kasumigaseki, Chiyoda-ku, Tokyo 100-8915, Japan

Authorized officer

5T[3986

Akira Ishikawa
Telephone No. +81-3-3581-1101 Ext. 3568

Form PCT/ISA/210 (second sheet) (July 2009)




	Page 1 - front-page
	Page 2 - description
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - description
	Page 11 - description
	Page 12 - description
	Page 13 - description
	Page 14 - description
	Page 15 - description
	Page 16 - description
	Page 17 - description
	Page 18 - description
	Page 19 - description
	Page 20 - description
	Page 21 - claims
	Page 22 - claims
	Page 23 - claims
	Page 24 - claims
	Page 25 - drawings
	Page 26 - drawings
	Page 27 - drawings
	Page 28 - drawings
	Page 29 - wo-search-report

