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Funding

Province of Groningen

« Town of Groningen

« Ministry of Economic Affairs
European Union

. provincie :‘/’— )
7Nk groningen romngen

~#9 Ministerie van Economische Zaken

Naast de provincie en de gemeente Groningen, wordt dit project medegefinancierd door het Ministerie van Economische zaken
en het Europees fonds voor regionale ontwikkeling
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My role

About myself

Lech Witold Bialek

Computer Sience (BICT)
2001 - 2005 Hanze
University

TNO ICT 2005 - 2009
(Dutch institute for research
and innovation)

Centre of Applied Energy
Research, Hanze University
2009 - present

Focus on ICT in energy

Multi-tier (web)application
development

Distributed sensor networks
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R e n Q i Hanze University Groningen

KEMA + TNO + Hanze University

e Gas Infrastructure

« Electric Infrastructure
« Multiple mCHP

« PV(T) (Solar)
 Wind Turbines

RENGII
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RenQi Laboratory and Hanze University

Internet
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Core Router Firewall Project Server

Screlen 1 Screen 2

Demo Setup Swifch
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Energy Management Systems

Power
Grid

Energy Trading wind

Washing
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Appliances

Sensors and control

Fridge Washing mCHP PV(T)-Panels
Machine
Temperature Electricity Electricity Temperature
(5) Consumption Production (2)

Electricity Electricity Electricity
Consumption Consumption Production
Temperature Electricity

Consumption

(Pump)
Gas Flow (pump)
Consumption
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Algorithms

Prediction, Matching and Time shifting

Prediction

« Matching

« Time shifting
« Cherry Picking
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Setpoints 7 (max) and 2 (min) <C

—Temperatuur onder [C] — Temperatuur omgeving [C] — Temperatuur midden [C] — Temperatuur lade [C]
— Temperatuur boven [Z]
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— Temperatuur onder [C] —Temperatuur omgeving [C] — Temperatuur midden [C] — Temperatuur lade [C]

— Temperatuur boven [C]

— Energy Consumption [W]
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Waching Machine Synthetic 40 C & 60<C, Cotton 40<=C
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Time shifting E-Profiles and Summing

 Directed & Undirected

consumption
*  Summing E-Profiles ‘\ “ |
« Establishing a baseline w ‘
« Applying Time shift \N

 More summing

« Comparing
i
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Energy Trading

— Little energy  —United Producers
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Flexines Project

« Combine Electricity, Gas,
Heat, Solar, Wind and PCM
with Time shifting algorithms

» Proof of Concept with 3
EMS

 (P2P) Energy Trading
* Interoperability
« Open Standards

« Security & ldentity
Management

 Business case and
Feasibility study
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