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RESPOND Pilot Sites

AARHUS, Denmark
ARAN ISLANDS, Ireland

() MADRID, Spain
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The RESPOND App

e Android and iOS
 Multilingual

* Visualization, Notifications and
Control actions

Engaging users to participate in
energy saving activities
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Source: http://project-respond.eu/personal-energy-performance-assistant-version-1-15-released/
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The RESPOND Al system
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Measurement Block
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Measurement Block

* Two Smart Home solutions:
Develco and Energomonitor

&

L G * Energy Gateway based on
Energomonitor
Smart Plug MU@ D influxdb OpenMUC
Energy
Gateway — * Three data repositories:
BB BE * Time Series (InfluxDB)
Develco Air H :
Quality Sensor e Triplestore (Virtuoso)

* Relational (MySQL)
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Forecasting Block

Production

. production
forecasting i
service protiie
measurements

L Demand demand
«l forecasting

profile
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Forecasting Block

Production Forecasting e Estimation for next 24 hours

e Data-driven models for Aarhus

Madrid STC production forecaster performance (PV) and Madrid (STC) pilOtS -
e~ rosi 8- eslimaled random forests and neural
networks
tme I * Physical models for PV

production on Aran Islands
pilot due to lack of historical
data

o
I
o
Y
.
a
=<
c
X~
@)
'_
©

11




Forecasting Block

Demand Forecasting
e Estimation for next 24 hours

1500

s * kNN algorithm
5  Variant based on patterns
g instead of features
w
may. 18 00:00 may. 18 06:00 nSya1ttae12:oo may. 18 18:00 may. 19 € [ ] Deallng Wlth Concept Drlft

— Real Values — Adapted to COVID-19 —— Original Model ( COV I D - 1 9 )

Source: https://www.researchgate.net/publication/342834502 Short-

term Forecasting Methodology for Energy Demand in Residential Buildings and the Impact of
the COVID-19 Pandemic on Forecasts
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https://www.researchgate.net/publication/342834502_Short-term_Forecasting_Methodology_for_Energy_Demand_in_Residential_Buildings_and_the_Impact_of_the_COVID-19_Pandemic_on_Forecasts

Optimization Block

7

production

profile C'O f

Ly Optimization | optimal profile

service
demand
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Optimization Block

e Based on the Energy Hub
optimization model

e Utilizes the information from

P F— -
SEE oS0 [E production and demand
et N i o T (e o estimates
(Tl L * Considering energy prices and
DR constraints

 Adapted to the configuration of
each pilot site
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Optimization Block

 Users are supposed to display
flexibility proportional to their
demand

1 * The optimizer utilizes the
demand flexibility in order to
-1 shift loads

| \ \ \ | | \ |
0 2 P! 6 8 10 12 14 16 18 20 22 24

Simulations steps (hours of day)

400 -

300 |-

Demand [kW]

200 |- ©

100 =

* Total daily consumed energy
remains the same between
predicted and optimized
profiles
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Control Block

Control

translator
service

actions & suggestions

user
preferences

LR Smartphone
companion app

actuators/
devices




Control Block

* Translates optimal curve into
specific control actions

There is PV panel
overproduction

A — Dishwasher (Kitchen) e Considers both manual and

more electricity than it is consumed.
If you switch on the dishwasher now

Smart Plug ON

Foul ety £ poucod ek automatic control actions

want to switch on the dishwasher?

Cancel Ok

e Remote control actions enabled
by the RESPOND App

o
N
o
~
-
[}
e
c
i~
O
'_
©

17




o
I
o
Y
.
a
=<
c
X~
@)
'_
©

Control Block

0,4
0,2
0
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1,8

1,6

1,4

1,2

=

Demand (kWh)

Time

B Fixed Demand Appl. 3 Appl. 4 ss=Qptimal Demand ss=Total Demand

Schedules the use of appliances
for achieving optimal profile

Considering user preferences
Heuristics Optimization as

there are too many possible
solutions to analyze
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RESPOND Pilot Sites

AARHUS, Denmark
ARAN ISLANDS, Ireland

() MADRID, Spain
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A use case in Aarhus

20 Social houses
PV Panels for RES

Electric and Thermal
Consumption
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A use case in Aarhus

Imported power (Pin) Imported power (Pin)
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A use case in Aarhus

Lowering of the Motivate the increase

afternoon peak of demand to
maximize RES

Imported power (Pin) / ' Imported power (Pin) ’ ~ \
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A use case in Aarhus

Imported power (Pin)
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A use case in Aarhus
Action to achieve the

Optimal Curve

30 @ = 9:45

Electric load (L)

] —
] -~ ~ .
23 g optimal - = \ There is PV Panel
] . / T . overproduction
w1 - - predicted / \ - - .
1 _& total delia . \ Now the PV panels are generating
o ] more electricity than it is consumed.
7 DR values If you switch on the dishwasher now
o : you can save 1€ and you could avoid
§ & 5 to consume in peak times. Do you
=] want to switch on the dishwasher?
4
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Conclusions

* Demand Response as a solution for energy efficiency in
houses

» Artificial Intelligence for a complex multi-objective
problem

- Seamless interaction of Measure-Forecast-Optimize-
Control blocks
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