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•Phase 1: Smart and zero 
energy buildings performance

Phase 2: Smart grid 
components to expand the 
cycle of the smart grid 
penetration to community or 
city level 

•Phase 3: Integration of 
components targeting to the 
development of smart 
applications and optimisation 
of  smart grid performance 

•Develop strong and 
sustainable synergies 
between academic 
community & industry experts  
•Transfer knowledge and build 
new & complementary 
competences 
•Foster process and product 
innovation 
•Promote business initiatives 
•Develop career opportunities 
through R&I activities 

MyLeaf Community in Marche region, Italy / IDEA Concentrated Solar Power facilities in Palermo, Italy / Technical University of Crete, Greece
This project has received funding from the European Union’s Horizon 2020 research and innovation programme under the Marie
Skłodowska-Curie grant agreement No 645677.

3D building energy modelling

Linear Fresnel System 
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Gama 300 electricity meter 
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Case study: Leaf Community
• 48kWp micro-hydropower 
• 4 rooftop PVs, 421.3kWp in total
• 18kWp, 2-axis solar tracker. 
• 6 buildings connected to the 

micro-grid equipped with 
ground water heat pumps 
(GWHP)

• 224kWh electrical storage
• thermal storage with heat 

capacity 523.25kWh/K
• L4 – 35.4 kWh / m² year
• L6 - 46.85 kWh / m² year



Leaf community pilot buildings: 
Leaf Lab (L4), Summa/AEA (L2/L3), Kite Lab (L5)
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Leaf Lab – Industrial 

(6,000m2)
x x x x x x x x x x

Summa –

Offices/Warehouse 

(1,037m2)

x x x x x x x x x

AEA - Offices / 

Laboratories (3,952m2) x x x x x x x x x x x

Kite Lab (3,514m2) -

Offices, Laboratories
x x x x x x x x x x



• Demand Response: Operational, Regulatory and Technical 
framework for inducing changes in the power demand of 
buildings or settlements during the day.

• Minimization of investments necessary for modernising the 
power grid by enabling flexibility and advanced grid 
management options. 

• Reduction of peak loads, maintaining grid balance, managing 
RES intermittency and high associated energy losses and 
increasing grid overall efficiency.

Demand Response



• Explicit Demand Response: 
– Demand competes directly with supply in the wholesale, balancing and 

ancillary services markets through the services of aggregators or single 
large consumers. 

• Implicit Demand Response 
– Consumers choose time-varying electricity prices and react to those 

price differences depending on their own capabilities. 

Demand Response: Explicit / Implicit



Leaf Community Electrical Energy Consumption & Cost
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Leaf Community Electrical Energy Consumption & Cost
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Smart meters / Leaf Community 
/ predictions
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ANN power predictions
2/2/17-29/4/17 R - value Training Validation Test Overall

15mns timestep

L2 consumption 0.96518 0.95361 0.96684 0.96376

L2 production 0.95796 0.9325 0.94017 0.9513

L4 consumption 0.95665 0.9553 0.95135 0.95568

L4 production 0.98507 0.97854 0.97351 0.98236

L5 consumption 0.98261 0.97911 0.9719 0.98058

L5 production 0.98585 0.97547 0.98528 0.98426

microgrid 
consumption 0.98529 0.98534 0.98593 0.98539

microgrid 
production 0.98343 0.97897 0.98202 0.98254

2/5/17-1/8/17 R - value Training Validation Test Overall

15mns timestep

L2 consumption 0.95152 0.95341 0.95072 0.95166

L2 production 0.95546 0.96012 0.95837 0.95656

L4 consumption 0.97811 0.97871 0.97204 0.97729

L4 production 0.98059 0.98496 0.97866 0.98096

L5 consumption 0.98184 0.97779 0.97659 0.98048

L5 production 0.98196 0.98104 0.9806 0.98162

microgrid 
consumption 0.98982 0.99138 0.98869 0.98991

microgrid 
production 0.9815 0.98103 0.98368 0.98177

2/8/17-29/11/17 R - value Training Validation Test Overall

15mns timestep

L2 consumption 0.95181 0.95267 0.95787 0.95281

L2 production 0.95604 0.9486 0.95174 0.95427

L4 consumption 0.97573 0.97283 0.97241 0.9748

L4 production 0.97778 0.97099 0.97594 0.97648

L5 consumption 0.98024 0.98066 0.98115 0.98044

L5 production 0.9768 0.97723 0.97818 0.97707

microgrid 
consumption 0.98955 0.98862 0.98863 0.98928

microgrid 
production 0.97814 0.98149 0.98181 0.97918

2/2/17-29/4/17 R - value Training Validation Test Overall

1 hour timestep

L2 consumption 0.96129 0.95094 0.9418 0.95685

L2 production 0.95145 0.96731 0.96268 0.95534
L4 consumption 0.94398 0.90304 0.91239 0.9332

L4 production 0.9696 0.95827 0.95994 0.96635

L5 consumption 0.97321 0.95967 0.95715 0.96859
L5 production 0.9785 0.96903 0.96748 0.97536

microgrid 
consumption 0.98456 0.97903 0.97272 0.98185
microgrid production 0.97633 0.96367 0.97019 0.97358

2/5/17-1/8/17 R - value Training Validation Test Overall

1 hour timestep

L2 consumption 0.96568 0.95888 0.96533 0.9646
L2 production 0.95845 0.94951 0.9684 0.95848

L4 consumption 0.98329 0.97145 0.97276 0.97991
L4 production 0.97867 0.97159 0.97193 0.97653

L5 consumption 0.97935 0.97571 0.97412 0.97791
L5 production 0.97842 0.97549 0.96029 0.97517

microgrid 
consumption 0.99136 0.98762 0.98968 0.99051

microgrid production 0.97754 0.97458 0.96684 0.97559
2/8/17-
30/10/17 R - value Training Validation Test Overall

1 hour timestep

L2 consumption 0.95021 0.94759 0.93891 0.94792
L2 production 0.97436 0.96261 0.96707 0.97168

L4 consumption 0.96217 0.96687 0.9598 0.96251

L4 production 0.9754 0.96104 0.98115 0.97429
L5 consumption 0.98388 0.98042 0.97804 0.98241

L5 production 0.9725 0.97069 0.97084 0.97193
microgrid 
consumption 0.98987 0.98547 0.99004 0.98921

microgrid production 0.9771 0.97756 0.97273 0.97643
2/11/17-
30/12/17 R – value Training Validation Test Overall

1 hour timestep

L2 consumption 0.95817 0.95945 0.9479 0.95677

L2 production 0.95075 0.9141 0.90309 0.93871
L4 consumption 0.95108 0.94872 0.9343 0.94781

L4 production 0.96894 0.9123 0.92778 0.95574
L5 consumption 0.96995 0.95004 0.95726 0.96491

L5 production 0.93863 0.95771 0.93775 0.94213

microgrid 
consumption 0.98859 0.98068 0.98116 0.98624
microgrid production 0.95557 0.94048 0.93984 0.95111



Methodology

Day-ahead prediction of  
power based on ANN

Day-ahead cost of 
energy dynamic pricing

GA Optimisation
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• DR implies that prosumer effectively manage DER (loads, RE generation, 
storage)   

• ANN models can be successful in predicting day-ahead loads and 
renewable energy generation at building and community level.

• GA optimisation is a useful tool to generate and evaluate alternative load 
shifting solutions.

Conclusions
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