
24-25th of September 2021 in Brugg, Switzerland

Welcome!
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Practical info before you are too concentrated:
There is an event space and the public space (protection concept and "cordoning 
off").
● In event zone > certificate and tested
● Outside of the event zone> mask and distance

● Please keep name badges on the top > serve as "identification" for access
● Ventilation is Corona compliant > has been tested and certified
● Food only in event zones

Smokers...should go out in pairs; the door closing mechanism is different from last 
time...
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Welcome to the 3rd Energy Data Hackday

Martin A. Bopp, General Manager Hightech Zentrum Aargau AG
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Initiators of the Energy Data Hackdays
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An established Event

www.energydatahackdays.ch 

2019:   7 Partners

2020:  19 Partners

2021:  23 Partners

Quality of

Challenges

Implementation of

Challenges

http://www.energydatahackdays.ch/
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An established Event

2019:   7 Partners

2020:  19 Partners

2021:  23 Partners
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Matthias Galus
Head Digital Innovation Office 

Bundesamt für Energie
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Open Innovation Programme BfE für Bottom Up Innovation

Head Digital Innovation Office BfE; Matthias Galus
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Digital Innovation
Top Down versus Bottom Up

Top Down
Studien und Regulierung EU, BFE oder ElCom.

Beispiele: Smart Grid Roadmap, Smart Meter, 
Datahub, Cyber Security, etc. 

Bottom Up
Bevölkerung (Experten & Andere) bringen Ideen 

und Ansätze ein für Veränderung des Systems

Beispiele: Ideathons, Climathons Hackathons
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Digitale Innovation National & Bottom Up
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Instrument für “Change” Bottom Up

- Befähigung Konsumenten

- Sensibilisierung Klimabelange

- Verbesserung Verständnis und Faktenlage

- Optimierungspotential heben

- Innovative Produkte für Nachhaltigkeit

- https://www.electricitymap.org/zone/CH
- https://www.energiereporter.ch 

https://www.electricitymap.org/zone/CH
https://www.electricitymap.org/zone/CH
https://www.energiereporter.ch/
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Ein nationales Ökosystem im Wachstum
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Michael Koller
Chief Technologie Officer
 
EKZ Elektrizitätswerke Kanton Zürich
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Michael Koller
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Peter Burgherr
Head Technology Assessment

Paul Scherrer Institute
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Evidence-based Technology Assessment as a Foundation for the Energy Transition

Peter Burgherr::  Head Technology Assessment  ::  Paul Scherrer Institute
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1. Energy Strategy 2050

2. Decision Support

3. Negative Emission
Technologies

4. Life Cycle Assessment
of Vehicles

5. Open-source Tools
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SCCER SoE Synthesis Reports

The „Red Thread“ through the energy transition

> Complex issues, systemic impacts, sectoral 
interactions, etc.

> Overarching perspective and evidence-based 
assessment

> Contribution to energy perspectives and continuous 

technology monitoring of SFOE.

> Key inputs for scenario analyses (e.g. SCCER JASM).

Potential, costs and environmental 
impacts of electricity generation 
technologies (domestic and import)

http://sccer-soe.ch/en/publications/synthesis-reports/ 

http://sccer-soe.ch/en/publications/synthesis-reports/
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Potentials, Costs and CO2 Emissions of 
Power Generation (2050)

- Photovoltaic (PV) power generation exhibits largest 

potential in Switzerland.

- Smart PV installations allow for shifting summer peak 

generation to winter.

- Exploitation of other renewables is crucial for a 

resilient power sector.

- Electricity supply costs are likely to increase, despite 

of declining costs of renewables.

- All renewables are expected to represent “low-

carbon” generation by 2050, with hydro, wind and PV 

performing best.
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Suitability of Areas for DGE Systems

- Potential geothermal power plant locations are constrained by geological conditions as well as 
economic, environmental and social aspects.

- Development of a spatial Multi-Criteria Decision Analysis (sMCDA) tool to develop indices and rank 
alternatives at high spatial resolution, using an intuitive Graphical User Interface (GUI).
(https://github.com/mspada/sMCDA_Tool) 

1.Dataset (e.g. shapefiles) with alternatives and 

indicators.

2.Calculate scores and ranks (Weighted Sum or 

Outranking method)

3.Quantify uncertainty using a Stochastic Multi-

criteria Acceptability Analysis (SMAA)

4.Visualize, compare and download the scores, 

rankings and maps 

https://github.com/mspada/sMCDA_Tool
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Negative Emission Technologies (NET)

Goals

- Permanent removal of CO2 from the 

atmosphere.

- Required for achieving “net-zero” CO2 

target.
- Compensation of “hard to avoid” GHG 

emissions from e.g. industry and 
agriculture.

https://www.bafu.admin.ch/bafu/en/home/topics/climate/info-specialists/emission-reduction/negativemissionstechnologien.html

https://www.bafu.admin.ch/bafu/en/home/topics/climate/info-specialists/emission-reduction/negativemissionstechnologien.html
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Direct Air Carbon Capture Storage (DACCS)

Orca – the world’s largest plant in Iceland can filter and 

store up to 4000 t CO2 per year

Terlouw et al. (2021)

Climeworks (2021)
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Negative Emssion Technologies: DACCS

- (Linear) dependence of the climate change impact on the GHG intensity of electricity generation for the different DACCS configurations.
- Different slopes reflect the electricity demand of each specific DACCS system layout.

- The CO2-intensity of the national grid electricity mix turns out to be the decisive factor for grid-coupled system layouts.

- The more electricity required, the more sensitive on the GHG intensity of electricity (for example with a HTHP).
- In general, energy supply – and its GHG intensity - is the key factor driving GHG emissions of DACCS configurations.

- DACCS can effectively remove CO2, but requires low-C electricity and heat.
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https://chemrxiv.org/articles/preprint/Life_Cycle_Assessment_of_Direct_Air_Carbon_Capture_and_Storage_with_Low-Carbon_Energy_Sources/14346182
https://chemrxiv.org/articles/preprint/Life_Cycle_Assessment_of_Direct_Air_Carbon_Capture_and_Storage_with_Low-Carbon_Energy_Sources/14346182
https://chemrxiv.org/articles/preprint/Life_Cycle_Assessment_of_Direct_Air_Carbon_Capture_and_Storage_with_Low-Carbon_Energy_Sources/14346182
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Life Cycle Assessment (LCA) of Vehicles

LCA quantifies the total environmental burdens of all relevant 

environmental exchanges  over a products’ lifetime: production, use, end-

of-life; and groups these into environmental impact categories
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Brightway: An open framework for LCA

- Website: https://brightway.dev/
- Conference: https://brightcon.link/
- Mailing list: https://groups.io/g/brightway/

- Community: 100s of users worldwide
- Brightway has been cited > 300 times in 

academic literature

https://brightway.dev/
https://brightway.dev/
https://brightcon.link/
https://brightcon.link/
https://groups.io/g/brightway/
https://groups.io/g/brightway/
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Brightway: An open framework for LCA

- Website: https://brightway.dev/
- Conference: https://brightcon.link/
- Mailing list: https://groups.io/g/brightway/

- Community: 100s of users worldwide
- Brightway has been cited > 300 times in 

academic literature

- Brightway is a powerful framework for advanced life cycle assessment
- It has been at the forefront of LCA innovation for 10 years
- Current development is improving cloud capabilities and data exchange
- It takes some time to learn

https://brightway.dev/
https://brightway.dev/
https://brightcon.link/
https://brightcon.link/
https://groups.io/g/brightway/
https://groups.io/g/brightway/


44 Laboratory for Energy Systems Analysis 
(LEA)

Technology Assessment Group (TAG)

http://www.psi.ch/ta

peter.burgherr@psi.ch

Contributors:
Christian Bauer

Chris Mutel
Romain Sacchi
Matteo Spada
Tom Terlouw

Thank you for your attention!



We are going to work with a
a few tools: 

- Slack
- hack.opendata.ch
- Airtable 
- Zoom
- ...





Start project & examples

find more Data..?

Suggest Datasets you know of

Register





We want you to document:
● What was achieved during the Hackdays?
● -> a good executive summary helps us too
● What problems did you encounter?
● What are the next steps for this project?
● Links to source code, pitches, demos and 

prototypes and contacts.
● What data did you use? In what formats?
● Any relevant terms of use or licences.



Presentations:

● about documentation at 17:30 tonight
● state of the projects at 18:00 tonight
● Final slides tomorrow at 15:00 

○ in the Google-template (16:9) 
○ link on Slack

● 3 min Pitch



Challenges
 
● Will be presented right now!
● Are visible on hack.opendata.ch, 
● Choose your challenge and 
● Meet your team in real life and in Slack!
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1 - Photovoltaic Forecasting

2 - Building IoT Security

3 - Local Sustainability Booster

4 - Understanding Big Energy Data 

5 - Smart Meter Open Dataset

6 - Spatio-temporal Model of an On-Shore 
Wind Farm

7 - Smart Meter Insights Market

8 - Digital Twins for Domestic Heating 
Systems

9 - Customer Data Analysis

10 - Trends in Tertiary Energy Prices

11 - Pre Qualification Test

12 - Climate-Neutral Cities - St. Gallen 
Example 

13 - Where Does My Electricity Come From?

14 - Trend Scouting For The Energy Industry

15 - Electricity “Heartbeat” 2035 in the 
Canton of Zurich

16 - “Green” Charging E-Mobility 

18 - Interoperability plug-test for smart 
meter’s local CII

19 - ReFi - Regenerative Finance

117 - The When of Green Electric Mobility 7 - 
The When of Green Electric Mobility 
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Photovoltaic Forecasting01
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Short-term forecasting of unmonitored 
photovoltaics generation

01
Real-time grid control strategies require 
accurate predictions of photovoltaics (PV) 
generation and load consumption to 
ensure the safe operation of the grid

Problem: In many practical applications, 
the PV cannot be monitored
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Challenge:
Can we compute short-term (sub-second) probabilistic forecasting 
of PV generation and load consumption when only their 
aggregated prosumption is being monitored? 

01

Observed aggregated 
prosumption and GHI

PV generation

Load 
consumption

Disaggregation 
model

PV forecasting 
tool

Load forecasting 
tool

Point and interval 
predictions for the 

next 300ms

Point and interval 
predictions for the 

next 300ms

Trained using 
historical 

measurements

Trained using historical 
disaggregated 

estimations
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Data
The available dataset includes high-resolution (300ms) 
historical measurements from a single node located in 
Aigle-Switzerland

Training data: Aggregated prosumption, global horizontal 
irradiance (GHI) and PV cell temperature
Validation data: Disaggregated PV and load power

The validation data should not be used to train your models

01
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Building IoT Security 02
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Building IoT Security

 

• Digitalization as an instrument for increasing energy 
efficiency through smart solutions

• IoT systems as a prerequisite for smart buildings

• Challenges are interoperability and connectivity, data 
protection and cybersecurity

🡪 How can we increase acceptance of IoT systems and 
support digital innovation?

For more info about the project “Konnektivität im Gebäude”: https://ory.short.gy/kig

02

https://ory.short.gy/kig
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Extract from market analysis survey
● What importance do you attach to the cyber security of your 

building and building automation? → 60%  Very important

● How important do you think cyber security is for your customers? 
→ 52% Very important

● Where do you see the challenges when it comes to cyber 
security?
→ 45% Missing Knowhow (most answered)

02
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Building IoT Security Navigator
Let us create a public information security tool and support 
digitalization in the building sector

• Transparency in the area of cybersecurity and data protection showing policies, 
norms and guidelines

• Interesting for all actors in the building sector (investors, planners, 
manufacturers, managers and tenants)

• Provided by a neutral entity free from commercial interests

02
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“Cybersecurity Navigator for Building IoT”

Challenge:
We create a cyber security tool! But it goes even further: with a 
public information security tool, we can provide transparency in 
the area of cybersecurity and data protection to all interested 
actors in the building market (investors, planners, manufacturers, 
managers and tenants), and thus support digitalisation in the 
building sector.
By means of a user-friendly interface, users of the tool could get a 
list of documents relevant to them based on a selection of criteria.

02
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If you…
• are a web developer

or

• have knowledge in document classification automation

or

• have experience in the field of cyber security or data protection

or

•  have knowledge in data engineering or architecture

or

• are curious and a team player …then join 
challenge #2

02
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Local sustainability booster
Question: Which local features boost local sustainability? 

Screenshot from EnergieReporter.ch

| E- mobility || PV expansion || Renewable heating|

Zürich: Higher average income 🡪 more Teslas?
Bowil: More detached houses 🡪 more renewable heating?
Brugg: Why is PV expansion relatively higher in Brugg ?

03

http://energiereporter.ch/
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Challenge
Can we find features at municipality level which can explain those KPIs?

• Demographics
• Topographic
• Prices
• Weather
• Politics
• …

Insights for policy recommendations

Allocate resources and funds in a 
efficient and effective way

Machine Learning and statistical methods

03



65

Challenge:

With the complete data set of the Energy Reporter including the 
sustainability KPI's and other (e.g. demographic) data on 
municipality level, the participants could identify the most 
important influencing factors leading to sustainability. 

A small machine learning project would be suitable for this analysis. 
Participants are free to choose the algorithm or statistical method.

03
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Data:

csv with all municipalities and indicators of the energy reporter.
Csv with all municipalities, attributes on population demographics 
and electricity prices.
In addition, a wide range of municipal data is publicly available. We 
encourage participants to use opendata.swiss to find interesting 
data at the municipality level that can explain sustainable 
development.

This project is a follow up of the challenge proposed at the Energy 
& Climate Hack. Accordingly, the precise frame of the challenge 
might be influenced through the results of the teams.

03
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If you…
• are a data scientist

or

• know statistics

or

• know to handle spatial data

or

• have bright ideas for which data to include

or

• are curious and a team player …then join 
challenge #3

03
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have a look at: 
github.com/SFOE/open_energy_data

leave a comment
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Source: BFE Bar Chart Race, 2021

Understanding big energy data 04
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But...

Understanding big energy data 04
2020

2050
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Vision: Developing a platform, in which users can upload big energy data (e.g., 
time series of electricity generation) and compare their data with other 
historical or model-based energy data, using novel indicators of energy system 
changes.

04

Python Virtuoso
- Develop python script to read and 

process big energy data
- conceptualize web-based platform 

for comparing energy data
- Put thoughts on indicators and 

visualization into code

Energy Enthusiast
- Understand the energy system and its 

development
- Identify state-of-the art evaluation of 

big energy data (i.e., time series of 
electricity generation and demand)

- Development ideas on novel indicators 
and visualization of big energy data
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05
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We want to build a platform 

- where people can freely donate their energy data.
- that scientists can use to validate their theories.
- that engineers can use to build fair algorithms. 
- where everyone can gain useful insights.

05
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Challenge:

1) Build a web platform to upload data

1) Comply with privacy law similar to wikipedia / CC0 
platforms

1) Check for unique uploads / missing data

1) Gimmicks like “how far could I charge my car over night?”

05
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Data / Assets:

1) User donations from real smart meters 

1) Dedicated private server environment with root access

1) Everyone can contribute - even if you don’t join us!

05
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Spatio-temporal model of an on-shore 
wind farm

06
On-shore wind farm near a coast in Brazil
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A spatio-temporal model is of great interest within the wind energy 
community for more accurate wind speed forecasting, which helps 
to better estimate power production and to develop optimized 
control strategies.

Spatio-temporal model of an on-shore 
wind farm

06

Wind direction
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With the spatio-temporal model we want to

❏ Visualize and investigate the local winds and the interaction 
between turbines

❏ Fill data gaps
❏ Forecast time series

06

?

?
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Data:

For this we provide a dataset that contains the 10-minute average 
wind speeds, the wind directions, the geographic coordinates and 
more of 32 wind turbines and 1 met mast tower for a period of 1 
year.

❏ NetCDF file containing wind turbine and met mast data
❏ Geographic coordinates
❏ All necessary metadata
❏ Some Python methods to 

get started

06
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Smart Meter Insights Market 07
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Smart Meter Insights Market 07

3. Insights Market automatically transforms 
your data to the right format for the model.

1. ABC Utility has a problem. 2. ABC Utility finds a possible 
solution (a model).

5. ABC Utility runs the model local to 
them.

6. ABC Utility solves their problem!4. Insights Market ensures the model 
is cybersecure.
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Smart Meter Insights Market 07

1. ABC Utility has a problem. 2. ABC Utility finds a possible 
solution (a model).

5. ABC Utility runs the model local 
to them.

6. ABC Utility solves their problem!

3. Insights Market  automatically transforms 
your data to the right format for the model.

4. Insights Market ensures the model 
is cybersecure.
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4. Insights Market ensures the model 
is cybersecure.

Smart Meter Insights Market 07

1. ABC Utility has a problem. 2. ABC Utility finds a possible 
solution (a model).

5. ABC Utility runs the model local to 
them.

6. ABC Utility solves their problem!

3. Insights Market  automatically transforms 
your data to the right format for the model.
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Challenge: 07
Beat the 
benchmarks!
● Load 

forecasting
● NILM
● Anomaly 

Detection
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Digital Twins For Domestic 
Energy Systems 08
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Digital twins for domestic hot water and heating 
distribution systems 08

80 % of domestic energy 

consumption

Topic: Challenge:
How to operate domestic 
energy systems 24/7 
efficiently?

Opportunity:
IOT and ubiquitous 
sensors provide access to 
real-time measurement 
data.

Digital twins enable in-
silico optimisation of 
system without discomfort 
to user.
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Three ways to contribute: Modelling DHW systems 08
Task: 
Find patterns in smart 
boiler monitoring data

Hidden treasure: 
How does your lifestyle 
influence your water 
consumption?

Ideal for: 
data enthusiasts, 
number crunchers, 
sherlocks ho(l)mes

Hot water boiler
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Optimise space heating by adaptive thermostat control 08
Less space heating
Task: 
Model heating system 
and optimise it 

Hidden treasure: 
A small step for a 
thermostat a giant leap 
for energy consumption

Ideal for: 
data enthusiasts, 
number crunchers, 
sherlocks ho(l)mes

Ambient temperature averaged 24 h [°C]

H
ea

tin
g 

po
we

r [
W

] Conventional control
New control scheme
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Ecosystem for residential (monitoring) data 08
How to use data?
Task: 
Find novel applications 
of home monitoring 
data

Hidden treasure: 
Repair person rings the 
bell before your water 
pipe breaks

Ideal for: 
Enthusiasts, business 
opportunity seekers, 
angry homeowners
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Please 08
Interested in 
- Defining the feature of smart DHW systems?
- Enabling smart thermostat control?
- Finding new applications to residential 

monitoring data?

…then join 
challenge #8



91

Customer data analytics
09
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Data:

Anonymised and exemplary master data (4’000 Datasets)

09
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Trends in Tertiary Energy Prices 10

❏  In the event of an imbalance between production and consumption, Swissgrid draws on control 

energy

❏ This is a reserve that power plants keep available on Swissgrid’s behalf and which it can access at 

short notice. 
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Trends in Tertiary Energy Prices10

❏ Swissgrid procures the control energy on an internet platform using tenders. • The power plants offer a 

certain power at a certain price. • The best offers are selected using according to the merit order

❏ If fluctuations occur in the grid, the control energy is automatically or manually activated by the 

Swissgrid control room. • The power plants receive additional compensation for requests for control 

energy (secondary and tertiary)
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Trends in Tertiary Energy Prices10
TERRE international market for tertiary energy TRE national market

Swissgrid splits the total need for tertiary energy need between international and national markets
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10
Your task!

❏ Which factors have a major influence on TRE energy prices and subsequently cost of TRE activations in 

Switzerland? Extract patterns and trends in TRE bidding energy prices based on historical data.

❏ Investigate the impact of TERRE introduction in October 2020 on the overall TRE Product (Activation 

volumes/prices)

Input data

❏ Historical TRE/TERRE merit order lists with prices, volumes, activations

❏  TRE/TERRE control energy needs

❏ Historical data on hydro production,  intraday prices, demand, CH export/imports

Added value

❏ Understand the influencing factors on TRE activations/ prices in order to help Swissgrid  enhancing the 

development of its products

Trends in Tertiary Energy Prices
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Prequalification of resources with 
Limited Energy Reservoir (LER) 11

❏ To participate in the ancillary services markets, providers must be prequalified.

❏ Today’s prequalification test focuses on traditional power plants.

❏ More and more LER resources (e.g., batteries) provide ancillary services.

❏ Revise prequalification (for primary and possibly secondary frequency control).
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11Prequalification of resources with 
Limited Energy Reservoir (LER)

Primary control: Frequency Containment Reserve (FCR)

❏ Each resource measures the frequency deviation 

locally and adjusts its control power proportionally.

❏ The power grid can be either in a “normal state” or 

an “alert state” (for severe frequency deviation). 

❏ Enough stored energy must be available to 

continuously provide FCR in the normal state and 

for at least 15 minutes in the alert state. 

FC
R

 p
ow

er

Frequency deviation

Droop control curve for FCR (Δf to ΔP)

Discharging

Charging
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11Prequalification of resources with 
Limited Energy Reservoir (LER)

FCR and LER resources

❏ Due to energy losses and frequency biases, 

storage depletion is a risk.

❏ Need for a State of Charge (SoC) management 

strategy (controlled charging or discharging).

❏ The SoC management can be activated only 

with an appropriate lead time (30 min).

❏ The energy-to-power ratio and the SoC 

management strategy affect FCR performance.
❏ Frequency > 50 Hz
❏ Battery charges 

(PFCR < 0)
❏ SoC increases

❏ Frequency < 50 Hz
❏ Battery discharges 

(PFCR > 0)
❏ SoC decreases
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Objectives of this challenge

❏ Analyze the statistical properties of frequency deviations and derive patterns (also 

for the aFRR signal).

❏ Create a data set of representative historical and/or synthetic extracts of frequency 

deviations that are demanding for LER resources to follow, but yet realistic.

❏ Use the created data set as input in simulations to evaluate the performance of LER 

resources in FCR provision under different conditions (simulation model is provided).

11Prequalification of resources with 
Limited Energy Reservoir (LER)
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11
Input data

❏ Historical measurements of frequency deviation.

❏ Historical measurement of aFRR control signal.

Added value

❏ Using the created data set, Swissgrid can check if a LER resource with fixed technical 

characteristics (e.g., energy-to-power ratio and SoC management strategy) can 

provide FCR or aFRR under various conditions while respecting the requirements.

❏ Improved prequalification process for LER resources.

Prequalification of resources with 
Limited Energy Reservoir (LER)
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Why you should participate in Swissgrid’s challenges

❏ Build up knowledge and experience in ancillary services and balancing.

❏ Try out and further develop your coding and data analysis skills using real data.

❏ Use your creativity to help answering important questions for the industry.

❏ More information and documentation will become available to the participants of 

these challenges.

❏ Note: Participants in Swissgrid’s challenges will need to sign an NDA.

10+11Prequalification of resources with 
Limited Energy Reservoir (LER)



103

Climate-Neutral Cities
St.Gallen Example 12
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Climate-Neutral Cities
St.Gallen Example 12
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Climate-Neutral Cities
St.Gallen Example

Challenge:

1. Identify main emission reduction levers (sectors, stakeholders)

1. Empower influential stakeholders thanks to adapted information

12
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12
Dataset
Material and Energy Flows in Switzerland
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12
Dataset
CO2 emissions of buildings in St.Gallen
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Where does my electricity 
come from?

13
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Challenge:

Development of a web application that:

● takes an address of a customer and an 
electricity mix as input

● traces the path of the electricity back 
through the local network from the house 
connection to the end of the local network

● visualizes this “path of the electricity” in an 
attractive manner (e.g highlight, moving 
camera, 3D scene, 2D map… creativity is key)

● finally displays a symbolic representation 
of the chosen electricity mix

13
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Data:

● Electricity network data of Neuenhof
(provided by Regionalwerke AG Baden)

● Table with “electricity mix” possibilities

● Open Data:
○ 3D buildings data (swissBUILDINGS3D)
○ Cadastral data (“Amtliche Vermessung”) Neuenhof
○ ...

13
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14
Trend Scouting for the

Energy Industry
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14

Are the 2018 trends still 
valid? What are the 

latest developments in 
the energy sector?
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Trend Scouting for the Energy Industry 14Challenge

● Verification of the 2018 trends (deductive)
● Identification of the latest developments (inductive) by using advanced AI- and 

statistics-based information and text analysis methods

Possible methods

● Word Count
● Text Mining
● Topic Modelling
● Sentiment Analysis
● etc. (stay curious)

If you want to 
become a true 

Trend-Scout, then 
join challenge #15!
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Trend Scouting for the Energy Industry 14Data
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Electricity “Heartbeat” 2035 in the 
Canton of Zurich

15
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What do changes in the way and in the intensity electricity is 
consumed mean for our grid? 15

Comprehensive load-flow simulations of the whole low-voltage grid 
with synthetically generated profiles (Machine Learning with Smart 
Meter data) and modelled new loads (E-Mobility, PV, batteries, heat 
pumps) based on Energiestrategie 2050 scenarios

→ A lot of data are waiting for you to vizualize
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Challenge:

● Create geospatial visualizations in order to understand where 
and when electricity is produced and consumed in the grid 
region of EKZ 

● Be creative!!!

15

Source: https://www.visualcapitalist.com/population-pulse-manhattan/
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Data:

● 100% synthetic – but realistic – consumption and production 
data for 2035 in transformer granularity for most of the 
transformers in our grid region - about 1’500 transformers

● Geolocation data (coordinates) of transformers

15



119

“Green” Charging E-Mobility16



120

Challenge:

● Analyze what is the environmental impact of charging electric 
cars and compare it with the one from conventional cars

● Develop a logic in order to charge electric cars as “green” as 
possible during the day, taking into account the environmental 
impact of electricity with respect to the time of the day and the 
different seasons.

16
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Could we offer a “green charging mode”? 16
● “live” since Mai ‘21

● logic can be adapted by 
EKZ according to market 
needs

● compatible with lots of 
charging stations (OCPP)

Emobility App

● release in late ‘21

● offer “green mode”

● show CO2 intensity of 
charging behavior (on public 
AND private chargers)
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Data:
● CO2 specific emissions of electricity consumption in 

Switzerland

● Charging station electricity consumption profiles
on the connector level!

16
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Empower citizens to use their own energy data. 
Using the smartmeter’s local interface for visualization and automation 

● Intro

● Smart Meters rollout in Switzerland hardly deliver the promised 
energy savings because they do not yet provide customers with 
easy access to their data by a local interface CII.

● Interfaces are not implemented uniformly by the manufacturers 
and are rolled out by distribution system operators (DSO) in 
different configurations. 

● Motivation 

● The easy and free access of consumption data is a crucial step in 
the energy transition and CO2 reduction and shall help to provide 
the following contribution

− give customers transparency about their consumption in real time

− change customer behavior in a sustainable way to save energy

− create innovations that help customers to optimize their own 
consumption with self-generation (PV) and controllable 
consumers (car charging station, heat pump)

18
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Empower citizens to use their own energy data. 
Using the smartmeter’s local interface for visualization and automation 

● Idea 
● Reading of data fro smart meter CII (DLMS, IDIS CII, DSMR-P1, MBUS), 

from different  DSO (EKZ, AEW, EWB, Romande Energie)
● Harmonized MQTT profile 

The MQTT topics should be standardized to provide interoperability 
between different smart meters and various applications.

● Data
● The data from the different meters are sent via MBUS or DSMR to a 

adapter which converts the data into MQTT. Different meters are provided 
by the DSO. The MQTT stream is then integrated into OpenHab and 
ioBroker.

● Tasks
● Setup of the different metering systems
● Conversion of MBUS-DLMS/COSEM data into MQTT using the open-

source library from gurux.fi and Adaption of the DSMR-P1 Protocol to 
MQTT

● Integration of the smart meter data into ioBroker and OpenHab  
● Documentation of the interoperable MQTT interface

18
Interoperability test setup
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Empower citizens to use their own energy data. 
Using the smartmeter’s local interface for visualization and automation 18

All meters up and running !!!!
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Empower citizens to use their own energy data. 
Using the smartmeter’s local interface for visualization and automation 18

Interoperability test setup
All data are flowing from the smart meters up to the 
central MQTT broker

The EKZ open source library is now able to read 
data from different smart meters !

MQTT transformation adapter implemented
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Empower citizens to use their own energy data. 
Using the smartmeter’s local interface for visualization and automation 18

Central brocker shows all data from smart meter

different MQTT messages:
EKZ: smartmeter/LGZ1030655933512/ACTIVE_POWER_P {"value": 0.0, "timestamp": 1629055611}
Romande Energie: tele/gPlug11/SENSOR {"Time":"2021-09-24T17:56:38","z":{"Pi":0}}
AEW: smartmeter/12345/ACTIVE_POWER_P {"value": 71.0, "timestamp": 1632499152}
EWB:  tele/gPlug10/SENSOR {"Time":"2021-09-24T17:03:45","z":{"Pi":0}}

Visualization to be done as next step – today

Tomorrow we can start analyzing the common profile and 
start implementing it into the setup
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19ReFi - Regenerative Finance
Tokenisation of Energy and Fractional Ownership of Digital Assets provide new 

possibilities for financing renewable energy projects

Vasileios Panagiotidis Dipl.- Ing.(FH), MBA – Founder of e-swissolar AG, Poststrasse 9, 6300 Zug – +41 (0)76 46 05 314

     Mission 
●Mobilise funding for renewable energy projects
● Fund the (un)bankable
● Increase liquidity of renewable energy 

investments
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19Introduction

Vasileios Panagiotidis Dipl.- Ing.(FH), MBA – Founder of e-swissolar AG, Poststrasse 9, 6300 Zug – +41 (0)76 46 05 314

● e-swissolar AG is working at the intersection of renewable energies and blockchain 
technology

● Recently initiated ReFi a project that would like to implement the concept of fractional 
ownership and tokenisation of energy for creating a framework and platform for mobilising 
funding for PV-projects

● Under the supervision of Prof. Dr. Christoph Imboden HSLU is conducting a preliminary study 
(Innocheque)
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19Topic

Vasileios Panagiotidis Dipl.- Ing.(FH), MBA – Founder of e-swissolar AG, Poststrasse 9, 6300 Zug – +41 (0)76 46 05 314

Fractional ownership is an investment approach in which the cost of owning an asset is split 
between individual shareholder, in ReFi are token holders. 

Digital Twin -> Digital Asset -> Digital Ownership -> Fractional Ownership -> Financing Instrument



135

19Challenge

Vasileios Panagiotidis Dipl.- Ing.(FH), MBA – Founder of e-swissolar AG, Poststrasse 9, 6300 Zug – +41 (0)76 46 05 314

Implement the concept of fractional ownership, tokenization of energy by utilizing blockchain 
technology and open-source DeFi protocols.

Build an MVP (front-end, back-end) for fractionalisation, auctioning and trading of ownership 
rights, lending, borrowing and auctioning of those fractions of ownership.

Help us to increase TLR of our project from 2 to 3!
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19Skills and Resources

Vasileios Panagiotidis Dipl.- Ing.(FH), MBA – Founder of e-swissolar AG, Poststrasse 9, 6300 Zug – +41 (0)76 46 05 314

You do not have to be a full stack developer. Basic knowledge of solidity, javascript or how to 
build DApp using the react framework, next.js and IPFS  would be very helpful. Also, if you are 
new in blockchain you are very welcome to join the project. During the hackathon I will provide 
information about the architecture, existing code solutions and tools.
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1 - Photovoltaic Forecasting

2 - Building IoT Security

3 - Local Sustainability Booster

4 - Understanding Big Energy Data 

5 - Smart Meter Open Dataset

6 - Spatio-temporal Model of an On-Shore 
Wind Farm

7 - Smart Meter Insights Market

8 - Digital Twins for Domestic Heating 
Systems

9 - Customer Data Analysis

10 - Trends in Tertiary Energy Prices

11 - Pre Qualification Test

12 - Climate-Neutral Cities - St. Gallen 
Example 

13 - Where Does My Electricity Come From?

14 - Trend Scouting For The Energy Industry

15 - Electricity “Heartbeat” 2035 in the 
Canton of Zurich

16 - “Green” Charging E-Mobility 

18 - Interoperability plug-test for smart 
meter’s local CII

19 - ReFi - Regenerative Finance

117 - The When of Green Electric Mobility 7 - 
The When of Green Electric Mobility 
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How Sustainable is this Property? 20
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How Sustainable is this Property? 20

eco criterias 
?
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How Sustainable is this Property? 20
Missing Information / 

Missing Criterias
Heating System

Space Heating Demand
Grey Energy

Photovoltaics
EV-Charging
Biodiversity

...
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How Sustainable is this Property? 20
Challenge:

admin.ch

New Platform with Eco-
Housing-Data

sonnendach.ch ich-tanke-strom.ch

shared-mobility.ch

OSM

GIS-Systems

...

http://www.sonnendach.ch/
https://ich-tanke-strom.ch/
https://www.energieschweiz.ch/mobilitaet/shared-mobility/
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