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ÅInleiding Smart Grids 

ÅHet Flexines project 

ÅStudenten participatie 

ÅOnderzoeksresultaten 

ÅVragen? 

 

Flexines, People in Power! 
Inhoud 
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Elektriciteitsnetwerk 
Traditioneel 

Producent 

Netwerk 

Consumenten 
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Decentralisatie 
Prosumenten 

Consumenten ñProsumentenò 

Producent 

Netwerk 
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Smart grid 
Energietransitie 

Consumers ñprosumentenò 

Central Power 

Smart Grid 
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Flexines Project 
People in Power 
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ÅHanzehogeschool Groningen 

ÅRijksuniversiteit Groningen 

ÅKEMA 

ÅTNO  

ÅGasTerra 

ÅIcopal 

ÅEnergy Valley 

ÅRenQi 

Flexines Project 
Participanten 
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ÅProvincie Groningen 

ÅGemeente Groningen 

ÅMinisterie van Economische Zaken, 
Landbouw en Innovatie 

ÅEuropese Unie 
 

Flexines Project 
Financiering 
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Å 3 Huishoudens 

Å Witgoed 

Å Zonnepanelen 

Å µWKKôs 

ÅGas & Elektriciteit 

Å ICT infrastructuur 

 

RenQi 
KEMA + TNO + Hanzehogeschool 
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Å Minor Energie & ICT 

Å Aansturing Capstone C30 

gasturbine 

Å PowerMatching City (KEMA) 

Å Slimme Koelkast 

Å Afstudeer opdrachten 

Å Stages (IPv6) 

Studenten participatie   
Hanzehogeschool 



 Minor Energie & ICT 

LM35 Temperatuur Sensor Waterdichte behuizing 
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Smart Fridge 



 Minor Energie & ICT 

Arduino I/O board Testen 
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Smart Fridge 



 Minor Energie & ICT 
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Smart Fridge 
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Studenten 
Internationale studenten 
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KEMA 
Kalibratie 



  Flexines GUI 
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iPad 



 µWKK opstelling 
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Faculteit Techniek Hanzehogeschool 
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  Flexines opstelling 

Derde iteratie 

Flexines Project Server

Roles:

Energy Trader & Retailer

EMS Management Provider

Household Simulation

Project support:

Data Backup and Analysis

Software Version Control

 

Internet

VPN Router

VPN Router

Flexines ServerHanze Router

Network Switch

SDSL modem

Research Laptops

Touchscreen

Demo laptop

Network switch

Device 

1

Device 

2

Device 

3

Device 

4
EMS

Household 1

Network switch

Device 

1

Device 

2

Device 

3

Device 

4
EMS

Household 2

Network switch

Device 

1

Device 

2

Device 

3

Device 

4
EMS

Household 3

RenQi Lab

Demo PC

Screen 1 Screen 2

Hanze University
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Koelkast Wasmachine ɛWKK Zonnepanelen 

Temperatuur 

(5x)  

Wh Meter Wh Meter 

(verbruik) 

Temperatuur 

(12x) 

Wh meter Aansturing Wh meter 

(opwek) 

Wh meter 

(opwek) 

Aansturing Uitsteltijd Temperatuur Wh meter 

(verbruik 

pomp) 

Gas meter Flow (pomp) 

Aansturing Aansturing 

(pomp) 

Slimme apparaten 
Sensoren en actuatoren 
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Buffer 
Koelkast 
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Koelkast + PCM 
Het effect van PCM 
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Time shifter 
Wasmachine synthetisch 40° C & 60° C, katoen 40° C 
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Zonnepanelen 
Ongestuurd 
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Energie Management 
Energie Management Systeem (EMS) 

Power 

Grid

Energy Trading
Washing 

Machine
Fridge

mCHP

Solar 

Panel

EMS

Household

Wind 

Turbine
Fridge

mCHP

Freezer

EMS

Household
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Comfort 
Flexibiliteit 
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Energie markt 
Prijs 
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Prijssturing 
Tariefprofiel 
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Wasmachine referentie 
Energieprofiel 
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Wasmachine aansturing 
Energieprofiel (time shifting) 
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Koelkast referentie 
Temperatuurprofiel 
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Koelkast aansturing 
Temperatuurprofiel 
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Koelkast aansturing  
Energieprofiel 
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Koelkast referentie 
Energieprofiel 


