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Abstract

With increasing of the energy consumption in thst Igears, the residential sector represents an
important part of the overall consumption in thereleped countries. Several approaches have been
proposed, with emphasis on Smart Grids and Micdsgeoncepts, to obtain an effective participation
of the consumers. For the better management of sticneonsumers, the Smart Home management
systems have been developed in the scope of Snals Goncepts. At the same way, Smart Home
provides more adequate and efficient interactiotwéen the network operator and the consumers
allowing the monitoring and a better control of #ppliances inside the house.

The paper presents an optimization algorithm tdigipate in DR programs considering the loads,
micro-generation and grid connection. The methodipplied in loads and real micro-generation
profiles from University of S&o Paulo and from Rebhnic of Porto.

* Corresponding author.
E-mail addressfijgf@isep.ipp.pt.
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1. Introduction

In the new electrical networks operation paradigimnsumers will be seen as active
resources with capability to manage their energgsuomption, energy generation, and
energy storage systems like presented in Figur@dl.implement this vision, several
approaches have been proposed with the main fattiseoconcepts of the Smart Grids (SG)
and Microgrids (MG) [1]. The high penetration oktHistributed energy resources making
the energy management decision more decentralakxlying at the same time, the faster
SG development [2]. The MG (players aggregatedrallsareas) allows the management of
several consumers and distributed generation viiéh gossibility to work in two ways:
connected to the main distribution grid or to opera islanded mode [3], [4].

Technologies

. Photovoltaics

. Solar hot water
. Wind turbine

. Plug-in hybrid electric vehicle
Ground source heat pump

. Smart appliances

. Smart meter

. Batteries

. Energy management system

e = e R B B e

Fig. 1. House with energy resources integration [5]

The domestic consumers need to use the systemsltbaing the management of the
electrical consumption, the micro-generation urtit® electric vehicles and the consumer
participation in the Demand Response (DR) prograhfisof this energy resources of the
domestic consumer should be considers in a housageament system. In the management
of the electrical consumption are included all lpalkat user has in own house, some with
consumption regulation (variables loads) and oth@rgOff tyoe (fixed loads). The
distributed generations resources consider in timaedtic consumer are in micro scale as,
the wind generator, the photovoltaic panel andctirabined heat and power unit (CHP) [6].
The electric vehicles consider can be conventitewinology needing the charge of batteries
or can be vehicle-to-grid (V2G) having the capatdycharge and discharge the batteries.
The V2G type allows storing energy and making betse of renewable energy [7].

The development of the SG and MG requires the deweént of other new concepts such
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as the smart meter or the Smart Home (SH). The &Hbe defined as a house which
comprises a network communication between all dsvinf the house allowing the control,
monitoring and remote access of all application serices of the management system. The
management system should include advanced functioich as the management of electric
vehicles, the interface with external operatorsuggy functions, among others [8], [9]. A
home to be considered smart should include threén nelements: the internal
communication network, intelligent control systeamsl home automation [10].

The present work focuses in an optimization alparmitto participate in DR programs
considering the loads, micro-generation and gricheation. The method is applied in loads
and real micro-generation profiles from Universitfy SAo Paulo and from Polytechnic of
Porto. The main goal of the method is to obtaincheduling for all energy resources
allowing the participation in DR programs.

After the introductory section, Section 2 presesniergy management concepts used to
develop the active participation of domestic constgmin SG. Section 3 shows the
optimization model developed for energy manageméiform. A database of photovoltaic
micro-generation profiles in Portugal and Brazipresented in Section 4. Section 5 presents
a case study based on Brazilian and Portuguesarscaronsidering different resources in
domestic consumers. Finally, Section 6 presentsiidia conclusions of the work.

2. Energy management concepts
The present section includes some energy managegwrdepts in the domestic
consumers (sub-section 2.1) and the participatiodomestic consumers in DR programs

(sub-section 2.2).

2.1.Management systems in domestic consumers
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Many advances were proposed in order to improveselddanagement Systems (HMS),
such as the existence of integrated residentiavwgats [11] or the use of home internet
network in HMS systems [12]. More features are psamgl in [13], namely the use of
wireless communication and the remote access tatonocend control house devices. The
use of user location, user motion detection, andsmement/control devices in houses
electricity sockets is proposed in [14], in orderdetermine the user’s consumption profile.
Besides other features, this system allows turoifigome devices when rooms are empty
(without persons). Figure 2 show a structure oHa&energy management of consumer.

E ; :E | Smart Home Energy [ FI

Smart Appliance Management System PV
; \
= | A
@) Wind Turbine

Smart Appliance

5 ! .:] o
e g=5 - E @ Storage Battery
Ty

Smart Appliance
P Smart Phone Computer

Fig. 2. Energy management model in Smart Home gofit&]

A HMS capable of joining the management of eleitiriand gas consumption is
proposed in [16] and also addressed the user\segudirticipation and the contribution for a
better performance/efficiency of the system. Ttezteicity consumption profiles collected
according to several factors which influence thastonption are analyzed in [17], such as
the comfort levels or the weather.

Currently, several HMS solutions are proposed fompganies and organizations.
However, the massive use of HMS is still not aitpaSome barriers to the massive use of
HMS keep, for example users don’'t have knowledgi@fexisting technologies; high prices
of the solutions; and the weak users’ interfacepased.

2.2.Participation of domestic consumers in DR programs

The present sub-section shows some examples ofrBétgms. DR programs can be an
important energy resource in the future power sgystd arge consumers (industry and large
commerce) are the main focus of the actual DR mogr but the domestic consumers can
provide more a flexible response. The managemebfoévents in the HMS is an important
challenge for future HMS, in order to take monetadyantages from the participation in DR
events. The future house management systems sheuwidble to manage automatically DR
events considering the consumers’ point of viewarding the consumption/prices off sets,
and the loads preferences [18].

Several types of demand response are availablg bleénTime-of-Use (TOU) programs
the most popular. TOU encourage consumers to dezitb@ consumption in response to a
higher electricity price [19]. The participation DR programs can be managed by an
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aggregator entity, for instance by the curtailmeetvice provider (CSP). The CSP can
manage the participation in demand response ewdntsore than one consumer, making
some guaranties to the system operators, and png\sérvices to the consumers.

Figure 3 presents a system where is possible datme loads of a Smart Home through
Energy Management Controller (EMC) considering DBgpams. In this way it is possible
to turn off the loads defined in Smart Home by Ehieect Load Control (DLC).

< Interaction with Utilities | | ! Smart Home / HAN >

Direct Load Control (DLC) Approach | —— Il 5)} F
Control signal Smart =
£ emc | appliances -
4 i m— AN | e—
—— Distributed
Utilities Electricity price storage I &

Power usage decision =
Smart Pricing-based Approach

- generation

—_— I

- o -
: Distributed
| Electric vehicle (renewable)

Fig. 3. Intelligent management system of a housle grid communication [20]

3. Optimization model developed for SCADA House Intelligent M anagement system

The present section explains the house managerafarm developed in Polytechnic of
Porto (sub-section 3.1) and the optimization motielbe consider in the resources
management module of the SCADA House Intelligenndgement (SHIM) system with
main goal to manage the loads and micro-generatioording with the context of the day
(sub-section 3.2).

3.1. SCADA House Intelligent Management platform

The SHIM system has been developed in the Inteitigenergy Systems Laboratory
(LASIE), located at the Institute of Engineerindgelytechnic of Porto (ISEP/IPP). SHIM is
a testbed platform with the main goal of testirigyudating, and validating new algorithms
and methodologies to apply into house/buildingshagement. SHIM has real equipment
such as several types of loads, distributed genargbhotovoltaic panels, wind generator),
and storage systems that allow the simulation @#filctric vehicles’ behaviour.

The SHIM platform is composed of different modulbsjng each module composed of
different algorithms to be used in different sitoas. The modules are grouped into three
different parts, namely the Data acquisition, thetuators, and the Intelligent Applications
(Figure 4):

* In the data acquisition part, four modules areudetl, namely the sensors, the user
interfaces, the external communications, and tteznal functions.

* A database was included to store all the infornmgpicovided by other modules.

e The part of the actuators integrates all typesitefrfaces with real hardware, namely
digital actuators, the analog actuators, invertarstor drives, among others. This
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module also includes the internal network managéneonsidering different
protocols.

* The intelligent applications part integrates ale tadvanced functions in SHIM
systems, namely the identification of the contéx, definition of priorities, learning
algorithms, the users’ profiles identification, atite resources’ management. The
modules also need information on the equipmentttioning characteristics, and the
actual status of each device.
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e S Identification

Learning Users Profiles
Algorithms Identification

Priorities
Definition
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Devices
haracteristic:

Resources
Management

Consumption

Limit Definition
Event
Trigger

Internal
Functions
(Time)

Digital
Actuators
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Actuators

User
Interface
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D —
|

External
Interface
(DR Events) |

Legend
Remote Devices VPP - Virtual Power Player
/ 1SO — Independent System Operator
& DSO - Distribution System Operator
N CSP — Curtailment Services Providers

Fig.4. General diagram of SHIM platform [21]

3.2.Problem formulation of model

The present sub-section presents the problem fatmaolapplied in the optimization for
the participation in DR programs. The objective diiwn to determine the resources that
should continue in service is presented in Equatign The objective function depends of
constraints and Equation (2) intends to determirepiower balance. Equations (3) and (4)
refer to the maximum and minimum limits of loadespectively. If the load is discrete

(On/Off), variable P¥® is equal toRP"". . In this case, the decision is imposed by thergina
variable x ., . Equations (5) and (6) refer to the maximum andimmim limits of micro-
generation, respectively. In this case, the detigoimposed by the binary variabbe,; .
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Equations (7) and (8) refer to the maximum and mimh limits of grid connection,
respectively. In this case, the decision is impdsgethe binary variablec,, , where the grid
connection correspond to the power injected inghé. Equation (9) imposes that the grid
cannot supply and receive power at the same timihi$ model, the power limit corresponds
to the power supplied by the grid.

Z /]Load X PLoad +/1 Grid X PGrid + /1 Down>< RegDown

Minimize f=mi (1)
- Z ADG %Py _/1UP x Rngp
nLoad nDG
I:>Limit 2 Z I:I>.oad + PGrid + Reg)own+ EixedLoads_ Z PDG_ Reg (2)
Load=1 DG=1
I:>Load = PI'_\T)ZEX XLoad (3)
I:>Load 2 I:)I'_\/loiz:dx XLoad (4)
I:>DG = I:)D'\/lGaX X )%G (5)
Poc 2 Rog' X Xog (6)
I:>Grid = PG'\ﬂZX X )%rid (7)
Paria 2 Riia X %sa (8)
Xeia =0 if Ry >0 9)

where:

Down

Grid

SN, NN,

Load

nDG

nLoad

Micro-generation priority factor
Regulation down preference factor
Grid connection priority factor

Load priority factor

Regulation up preference factor

Total number of micro-generation units
Total number of loads
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XoG Micro-generation binary variable
Xarid Grid connection binary variable

X oad Load binary variable

DG Micro-generation index

Load Load index

Py Active power micro-generation
Pl Maximum micro-generation power
PD'\g” Minimum micro-generation power
P edLoad Total Consumption of non-controlled loads
P Active power of grid connection
PG'\fizx Maximum injected power in grid
PG'\:':Q Minimum injected power in grid

P it Limit power of grid by DR event

P oad Active power of load consumption
PL'\é':g Maximum load consumption

PL'\(’,':d Minimum load consumption
Redoun Power Regulation Down

Reg, Power Regulation Up

4. Photovoltaic micro-generation profilesin Portugal and Brazil

The present section illustrates the photovoltaicroageneration profiles in two different
countries, Portugal and Brazil, and for two differeeasons of the year, winter and summer.
For the analysis of the micro-generation profilélse ELECON makes electricity
consumption data available whenever confidentiaitg data property issues do not prevent
their public use. The publication of these datdbésng made in the scope of the IEEE
Working Group (WG) on Intelligent Data Mining anch&lysis. For the present work, it is
considers the photovoltaic generation data avalabt the public data sets in

http://sites.ieee.org/psace-idma/data-sets/#pvge.

4.1.Characteristics of photovoltaic generation systems

The photovoltaic generation in Brazil and Portuggmlcompared in the case study
according with two real and installed systems. FBnawil, the energy micro-generation data
was acquired from the Smart Grid and Power Qual@ioratory at the University of S&o
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Paulo (ENERQ/S&0 Paulo), which is composed by teotqvoltaic fixed panels. From

Portugal, the micro-generation data were acquirednfthe Intelligent Energy Systems
Laboratory, at the Institute of Engineering — Petyinic of Porto (GECAD/Porto). One of
the three photovoltaic systems operating in GECADcomposed by two photovoltaic
modules with solar tracker to increase the energyetption. The two systems have the
general information presented in Table 1 and Figure

Table 1. General information for photovoltaic iriet@ systems in Portugal and Brazil

Detail ENERQ/Sao Paulo GECAD/Porto
Country Brazil Portugal
Region Southeast North Coast
Latitude -23.555877 41.179346
Longitude -46.729518 -8.608041
System Power 2550 Wp 400 Wp
Type Fixed Solar tracker

1PP
- Photovoltaic micro-generation:
00 Wp

‘GECAD PV System Profile

Location: Porto, Potugal
Commissioning: 22/05/2012

PV system power: 0400 kp

| Micro-generation profiling
| Participation in DR programs
Domestic consumers simulation

usp
- Photovoltaic micro-generation:
2550Wp

Petrolina FV1 - Enerq/USP PV System Profile

Location: 530 Paulo, Braz
Operator: Eudora Scar
‘Commissioning: 31/07/2013

PV system power: 2550 kip

Modules: LG Eletronics Inc. LG255S1C-G2 (05/2012)
‘Communication: | -, Sunny WebBox it Buetooth
Inverter: [ Sunny Boy 2000HF-30
Sensors: g, Sunny Sensorbox

Fig. 5. Photovoltaic micro-generation systems fmhecountry
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4.2.Photovoltaic micro-generation for a winter season

In the Public Electricity Consumption Data of ELER@ is selected the PV generation
for southeast of Brazil database a sunny and cloaghfor a winter scenario in the Brazilian
case. The generation profiles for this case arsgmted in the Figure 6 and Figure 7.
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Fig. 6. Photovoltaic power generation for a sunimter day in Brazil
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Fig. 7. Photovoltaic power generation for a clowdgter day in Brazil

For the Portuguese case it is selected the PV gemerof a sunny and cloudy day for a
winter scenario. The generation profiles for thiseare presented in the Figures 8 and 9.
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Fig. 8. Photovoltaic power generation for a sunimtev day in Portugal

400

M Cloudy winter day GECAD/Porto
350

300

250

200

150

Power (W)

100

50

0

01:00-
02:00
03:00+

04:00
05:00

06:00-
07:00-

08:00
09:00-

00:00
= 10:00
11:00
T 12:00
3 13:00
2 1400
15:00
16:00
17:00
18:00
19:00
20:00
21:00
22:00
23:00
00:00

3
)

Fig. 9. Photovoltaic power generation for a clowdgter day in Portugal

4.3.Photovoltaic micro-generation for a summer season

In the Public Electricity Consumption Data of ELER is selected the PV generation
for southeast of Brazil database a sunny and claledy for a summer scenario in the
Brazilian case. The generation profiles for thisecare presented in the Figures 10 and 11.
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Fig. 10. Photovoltaic power generation for a susumynmer day in Brazil

2500

M Cloudy summer day ENERQ/S30 Paulo

2000

=
wu
o
(=]

=
o
o
o

Power (W)

w1
o
o

00:00+

Fig. 11. Photovoltaic power generation for a closdynmer day in Brazil

For the Portuguese case it is selected the PV gémerof a sunny and cloudy day for a
summer scenario. The generation profiles are pteden the Figure 12 and Figure 13.
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Fig. 12. Photovoltaic power generation for a susumynmer day in Portugal
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Fig. 13. Photovoltaic power generation for a clogdynmer day in Portugal
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5. Case study

In the case study is presented the applicatiorh@fdptimization method to a domestic
consumer considering the different generation amtsemption profiles according with each
country scenario (sub-section 5.1). The resultthefcase-study are presented for the Brazil
case in sub-section 5.2 and for Portugal caselirssation 5.3.

The case study was tested on a computer compatitie2 processors Intel® Xeon®
W3565 3,20GHz, each one with 4 Cores, 6GB de RAMI the operating system Windows
Server 2007 64bits. The optimization module is enpénted by a deterministic approach
based on Mixed-Integer Non-Linear programming (MRLimplemented on th&eneral
Algebraic Modelling System (GAMS)latform interfaced with the computing tool
MATLAB® R2009 64bits.

5.1.Scenario

The defined scenario is based in typical domestiessamers for one region of each
country studied. In the case of Brazil, the loads eonsidered for a typical domestic
consumer of the Southeast Region (S&o Paulo) [22he case of Portugal, it is considers
real and virtual loads in the same simulation foygical domestic consumer of North Coast
Region (Porto) and according simulation platformdoergy management system developed
in GECAD. The Table 2 presents all resources andirman power for each one in
domestic consumers for Brazilian and Portuguesescas

Table 2. Resources information in domestic consarfwerBrazil and Portugal scenarios

Brazilian Case Portuguese Case

Maximum Power Maximum Power

Resource Resource

(W) (W)
Chest Freezer 100 Chest Freezer 100
Refrigerator 120 Refrigerator 120
Iron 1000 Iron 1000
Electric Shower 2000 Vacuum 2000
Computer 141 TV 1 138
TV1 138 TV 2 124
TV 2 138 Microwave 991
Microwave 991 Kettle 1800
Kettle 1800 Dishwasher 2000
Washing Machine 400 Washing Machine 400
HVAC 500 HVAC 600
Water Bomb 300 Water Bomb 300

73



3% ELECON Workshop

Light 1 120 Light 1 120
Light 2 60 Light 2 60
Light 3 100 Light 3 100
Light 4 60 Light 4 60
Light5 60 Light 5 60
Photovoltaic 2550 Photovoltaic 400
Grid 2550 Grid 400

The main differences of domestic consumers consitghe case study are in some
different loads, the micro-generation power cagaaitd consequently, the ability to inject
power in the grid. Besides, the principal differens in the profile and the context of each
domestic consumer.

In the Brazilian case, the main differences in dstmeconsumer are in:

e Electric Shower with more use in the first hourstltd day (between 5:00 AM and
9:00 AM) and in the end of the work (between 5:00 &d 10:00 PM);

» Photovoltaic micro-generation with 2550 Wp of systeapacity and the generations
hours depends of the season and the state of yhiswiany and cloudy day).

In the Portuguese case, the main differences iredgbconsumer are in:

» Dishwasher with more use in the hours after thaatifbetween 8:00 PM and 11:00
PM);

« Photovoltaic micro-generation with 400 Wp of systeapacity and the generations
hours depends of the season and the state of yhiswiany and cloudy day).

5.2.Results of Brazilian case

The present sub-section shows the obtained rdsulBrazilian case. Table 3 presents the
resources state and the priority for each resourbe. resources state are considers for a
sunny day and for a cloudy day in a summer seasoeording with a domestic consumer
typical profile (represented by Initial in Table f8y a summer day in Brazil, it is applied the
optimization method of Section 3 at 6:00 PM witt0@0V of DR Limit. The optimization
results are represented by Results in Table 3.pfioeity values change between 0 and 10,
factor 10 being used for lower priority resourcasd factor O for the highest priority
resources. The red values represent the reducds @waurned off loads.

Table 3. Resources states and priority valuesuiong day and cloudy day in Brazil case

Sunny Day Cloudy Day
Resource . o . o
Initial Priority Results Initial Priority Results
Chest Freezer 100 3 100 100 3 100
Refrigerator 120 2 120 120 2 120
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Iron 1000 9 1000 1000 9 1000
Electric Shower 2000 0 2000 2000 0 2000
Computer 141 6 141 141 6 141
TV1 138 9 138 138 9 0
TV 2 0 8 0 0 8 0
Microwave 0 5 0 0 5 0
Kettle 1800 10 0 1800 10 0
Washing Machine 0 10 0 0 10 0
HVAC 500 3 500 500 3 500
Water Bomb 300 9 300 300 9 237
Light 1 120 9 120 120 6 120
Light 2 60 9 60 60 9 0
Light 3 100 9 100 100 6 100
Light 4 0 8 0 0 5 0
Light 5 0 8 0 0 5 0
Photovoltaic 651 0 651 318 0 318
Grid 0 0 0 0 0 0

The main results of the Brazil case are:
* Needed to turn off or reduce power in a higher neimtf loads in a cloudy day
compared with sunny day due to the lower micro-ggian power;

* Only the Kettle is turned off to guarantee the DRtlin the sunny day;

«  Water Bomb power is reduced (not turned off) torgngee the DR limit in the cloudy
day. The Water Bomb continues to work with lowengamption;

e Electric Shower has the higher priority in both slaand continues to work after

optimization;

e The capacity to inject power in the grid (Grid) ot used because of
overconsumption in both days.

The general results are presented in Table 4 agurd-il4 for each day type (sunny or

cloudy).

Table 4. Power results with application of DR Limimpared with initial scenario in ENERQ/Sao Pausse

Sunny Day Cloudy Day
Resource . ] . ]
Without DR With DR Without DR With DR
Consumption 6379 4579 6379 4318
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Micro-Generation 651 651 318 318
Grid Supply 5728 3928 6061 4000
DR Limit 0 4000 0 4000
B Grid Supply 8 Micro-Generation es§mmDR Limit
7000
ENERQ/Sao Paulo
6000 -
5000
= 4000
g
o 3000
a.
2000
1000
0
Sunny day Sunnyday Cloudy day Cloudy day
without DR with DR without DR with DR

Fig. 14. Loads power consumption influenced by Dittlin ENERQ/Sao Paulo case

The results analyze shows in both cases that ttersyensures the DR limit imposed at
6:00 PM in Brazilian domestic consumer, in the cé3@0 W. Even more, in the Sunny day
the optimization obtain a power of the Grid Sup{@928 W) lower than DR Limit (4000 W)
allowing reduces the power value provided by thd beyond the imposed DR limit. In the
case of the Cloudy day the power of the Grid Suppbgual than DR Limit.

5.3.Results of Portugal case

The present sub-section shows the obtained refsulBortugal case. Table 5 presents the
resources state and the priority for each resourbe. resources state are considers for a
sunny day and for a cloudy day in a summer seasoecording with a domestic consumer
typical profile (represented by Initial in Table foy a summer day in Portugal, it is applied
the optimization method of Section 3 at 6:00 PMhwitO00 W of DR Limit. The
optimization results are represented by Result§able 5. The priority values change
between 0 and 10, factor 10 being used for loweripy resources, and factor O for the
highest priority resources. The red values reptebenreduced loads or turned off loads.

Table 5. Resources states and priority valuesuionyg day and cloudy day in Brazil case

Resource Sunny Day Cloudy Day
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Initial  Priority Results Initial Priority Results
Refrigerator 120 6 120 120 6 120
Iron 1000 9 1000 1000 9 1000
Vacuum 0 9 0 0 9 0

138 9 138
Microwave 0 5 0 0 5 0
Kettle 1800 9 1800 1800 9 1800
Dishwasher 0 6 0 0 6 0
Washing Machine 0 6 0 0 6 0
Light 1 0 8 0 0 5 0
Light 2 0 8 0 0 5 0
Light 4 0 9 0 0 6 0
Light 5 0 9 0 0 6 0
Photovoltaic 296 0 296 106 0 106
Grid 0 0 0 0 0 0

The main results of the Portugal case are:
¢ Needed to turn off or reduce power in a higher nesmtif loads in a cloudy day
compared with sunny day due to the lower micro-ggian power;

¢ Reduced power in Light 3 for a sunny day due toltleger priority compared with
cloudy day;

¢ Needed to turn off the Chest Freezer, TV 1 and T\W& to the lower micro-
generation power and the higher lights priority;

e The capacity to inject power in the grid (Grid) ot used because of
overconsumption in both days.

The general results are presented in Table 6 agurd-il5 for each day type (sunny or
cloudy).

Table 6. Power results with application of DR Limémpared with initial scenario in GECAD/Porto case
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Sunny Day Cloudy Day
Resource
Without DR With DR Without DR With DR
Consumption 4282 3296 4282 3020
Micro-Generation 296 296 106 106
Grid Supply 3986 3000 4176 2914
DR Limit 0 3000 0 3000
Bl Grid Supply  E Micro-Generation es§mmDR Limit
7000
GECAD/Porto
6000
5000
2 4000
g
3 3000
[~
2000 -
1000 -
0
Sunny day Sunny day Cloudy day Cloudy day
without DR with DR without DR with DR

Fig. 15. Loads power consumption influenced by Diitlin GECAD/Porto case

The results analyze shows in both cases that ttersyensures the DR limit imposed at
6:00 PM in Portuguese domestic consumer, in the 8860 W. In the case of the Sunny day
the power of the Grid Supply is equal than DR Lirmtthe other hand, the results of Cloudy
day show the Grid Supply power obtained (2914 Wjelo than DR Limit (3000 W)
allowing reduces the power value provided by thié beyond the imposed DR limit.

6. Conclusions

The paper exposes an energy management conceptsiagcwith active participation of
the domestic consumers through Smart Home apgitati Smart Grid context. The paper
presents a methodology developed for the SCADA Hdotelligent Management platform
to manage the loads and micro-generation to ppaticin in Demand Response programs.
The work has a special focus in the photovoltaicroigeneration profiles in two different
countries, Portugal and Brazil, presenting a databfar each one to be applied in the
methodology developed. The case study shows theoaeiogy application for two different
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scenarios, Brazil and Portugal case.

The proposed model is especially useful for eneggpurces scheduling when occurs a
Demand Response event to limit the power consumpitio two different contexts of
domestic consumers.
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