
24-25th of September 2021 in Brugg, Switzerland

Welcome!
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Cédric Aubert 
CEO

GeoPro Suisse
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Shape the Future of Energy!

Just use the data !

Cédric Aubert

CEO geoPro Suisse
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Cédric Aubert, CEO
056 588 09 09

cedric.aubert@geoprosuisse.ch

geoPro Suisse AG
Rütistrasse 3

CH-5400 Baden



4 min Pitch !
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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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Swiss Electricity 
Demand

Source: Swissgrid, 15 
minute time resolution

04



Swiss Electricity Demand
➢ Problem: Need to better understand the high-

resolution energy data
➢ Tool: Platform for model-based and historical data 

comparison using novel indicators
➢ Result: More insight in ongoing energy transition and 

ability to compare electricity data

04



Main Learnings 

➢ Resolution really matters

➢ Visualizations can be misleading 

04



Resolution really matters

blue = 2009
red = 2019

Swiss electricity consumption
source: Swissgrid.ch
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Visualizations can be misleading 
blue = 2009
red = 2019

Swiss electricity consumption
source: Swissgrid.ch

04



Conclusion & Next steps Thank you Google Colab & Open Data Hack Days!

Future work:
Continue the work, 

make it object-oriented, 
and create the actual platform for the data analysis.

   Team Info:
   Tim Breitenbach: tim.breitenbach@axpo.com
   Irene Cucchi: icucchi2@gmail.com
   Pranjal Jain: jainpranjal746@gmail.com
   Marius Schwarz: mschwarz@ethz.ch
   Melin Walet: melindominiquewalet@gmail.com
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Find our code on Github! 

mailto:tim.breitenbach@axpo.com
mailto:icucchi2@gmail.com
mailto:jainpranjal746@gmail.com
mailto:mschwarz@ethz.ch
mailto:melindominiquewalet@gmail.com
https://github.com/tbreitbach/edh_group_04
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05●IDEA

CSV

MARIA DB

ID HASH BLOB DATE
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● CONCEPT STAGE
05
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● PLATFORM MOCK-UP
05
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● ISSUES/  WHAT’S NEXT
05

Problem with File uploads: 
● Diversity of file formats 
● Heterogeneity from the same vendor: e.g. CSV export depends on browser language: 

%d.%m.%Y %H:%M:%S  is not %m/%d/%Y %I:%M:%S %p

New Approach (to come): 
● API based data extraction from smart meter operators, 

e.g. smart-me via OAUTH2.0 token
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● PROTOTYPE for SMART-ME meters: 
05

FRONTEND

MARIA DB

SMART 
METER 
PLATFORM

OAuth 2.0

APP.DATALOVE.CH
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Make it look less like a phishing attack

Add legal framework

● NEXT STEPS 05
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● TEAM 05BEN:
sawicki@bluewin.ch

MARTIN:
martin.horeni@solutions-ahead.ch

PETER: 
peter.janes@abdagon.com

mailto:sawicki@bluewin.ch
mailto:martin.horeni@solutions-ahead.ch
mailto:peter.janes@abdagon.com
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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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Problem definition 06
Wind turbines in a wind farm influence each other 
due to wake effects, which  reduces the generated 
power output of certain turbines

https://www.researchgate.net/profile/Dries-Allaerts/publication/321171743/figure/fig3/
AS:614362846859266@1523486925733/Aerial-picture-of-the-Horns-Rev-II-wind-farm-in-which-the-
windturbine-wakes-are.png

➔ Visualise and analyse the wind farm

➔ Build a graph network representing the wind 
farm and make power output prediction
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Wind farm visualisation and analysis 06
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The Graph Network 06
● Natural representation of a wind farm by 

a graph is possible
● Model turbine interactions - Wake effect
● Short term power prediction

○ Control strategies
○ Grid balance
○ Energy market predictions

Node vi

Edge ek

Global attribute u
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The Graph Network 06
● Node vi contains the measured wind 

speed

● Edge ek relates two nodes (wind turbines) 
by their distance from each other and 
their azimuth

● The global attribute u is the wind 
direction, measured at a single location 
for the whole wind farm, and time stamp

Node vi

Edge ek

Global attribute u

● architecture: Encode - Message Passing - Decode
● 3 (x 3) learnable functions:  acting on nodes, edges and globals separately
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Power output predictions 06
● Loss function is the Mean Absolute Error (average over turbines)
● Training performed on a subset of the data (300 time stamps)

Loss is converging, 
and no obvious 

signs of 
overtraining

Precision of power prediction ~ 5-25%

Some large statistical fluctuations            
(only small subset used for training)
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Conclusions
● Valuable information available in the data for the graph network
● So far only test on small subset with good results

Next Steps
● Use entire data set
● Change and test different node and edge features, e.g. temperature, 

time delay based on wind speed and distance, rotor speed, humidity

06Conclusions and next steps
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Florian Hammer - florian.hammer@ost.ch
OST - Ostschweizer Fachhochschule

Maria Giulia Ratti - mariagiuliaratti@hotmail.it
ETH Zürich

Régis Michael Andreoli - regis.andreoli@gmail.com
HSLU

06Team

mailto:florian.hammer@ost.ch
mailto:mariagiuliaratti@hotmail.it
mailto:regis.andreoli@gmail.com
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Smart Meter Insights Market 07
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Let’s do the Numbers ...

38

1 4 5 7 9
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New Market Opportunity

39

Cybersecure building sustainability data

1 4 5 7 9
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Demos to Swiss Utilities

40

Commitment of time and interest

1 4 5 7 9
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Recommendations to New Swiss Utilities

41

Network effect and word of mouth

1 4 5 7 9
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New VIA Insights Market™ Users

42

User feedback!

1 4 5 7 9
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New Model Proposals

43

Momentum!

1 4 5 7 9
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Remember the Existing Models?

44
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9 New Model Proposals
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9 New Model Proposals
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9 New Model Proposals
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And Interaction!

48
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Digital Twins For Domestic 
Energy Systems 08
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What did we work on? 08
Applications of digital twins from homes: 
- Predicting the heat demand of a flat
- Short-term temperature prediction
- New applications of monitoring data
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Impact of different controlling schemes 08

Ambient temperature averaged 24 h [°C]

H
ea

tin
g 

po
we

r [
W

] New control scheme
offers potential for 
energy savings. 

Difficulty to compare two 
different years: 

“You cannot step into the 
same river twice”

Conventional control
New control scheme
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Short-term modelling (min - h prediction)  08
Feedforward neural network for short-term 
prediction of floor temperature prediction.

MSE ~ 0.11 for the evaluated period. 
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Heat demand prediction (h - d prediction) 08
Model based on 
heating degree 
hours

Residuals 
explainable with 
irradiation 



08Ecosystem for Digital Twins

Sensor data from 
- room sensors
- heat sources
- distribution systems
- external weather data

Novel services 
- Smart DHW preparation
- Heating system control with vacation mode
- Smart water distribution services
- Integration of different types of DER’s.
- Increased flexibility for the end-customers and the utilities.

Inhabitants Facility manager

Stakeholders

Owner Anonymous 



08Benefits, Fears & Obstacles
Stakeholder Benefit Fear and Obstacles

Inhabitant ● Higher comfort
● Lower energy cost
● Contribution to environmental protection

● Data privacy:
○ What happens with my data?

● Cyber security: 
○ Who can control the system? 

Now and in 15 years
● Technology lifecycles

○ 2 years for IT versus 15 years 
for energy systems

● Established business models
○ New applications may need 

new business models
● Dependencies on suppliers
● Additional energy demand for 

service provision

Owner / Facility 
Manager

● Increase of efficiency of maintenance / lower costs
● Longer lifetime of heating system components

Suppliers ● Innovative products
● Novel products / services with existing products

Utilities ● Increasing flexibility
● Improvement of power quality

Policy makers ● Lowering CO2 emissions



● Expanding current models:
○ Adding more parameters
○ Changing the prediction horizon

● Collecting more data from different buildings
● Addressing data privacy concerns → connection to challenge 2

08Future of Project
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Contact information 08

Esther Linder, Andreas Melillo, 
Philipp Schütz
Hochschule Luzern
esther.linder@hslu.ch
andreas.melillo@hslu.ch
philipp.schuetz@hslu.ch

Isabelle Pumford
isapumford@gm
ail.com  

Nikolaos Efkarpidis
FHNW
nikolaos.efkarpidis@fhnw.ch 

Team captain: 
Dominic Gerber
Nussbaum AG 
dominic.gerber@nussbaum.ch 

Wolfram Willuhn
Plustinus
wolfram@plutinsus.com 

mailto:esther.linder@hslu.ch
mailto:andreas.melillo@hslu.ch
mailto:philipp.schuetz@hslu.ch
mailto:isapumford@gmail.com
mailto:isapumford@gmail.com
mailto:nikolaos.efkarpidis@fhnw.ch
mailto:dominic.gerber@nussbaum.ch
mailto:wolfram@plutinsus.com
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Trends in Tertiary Energy Prices 10
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10

20/10/2020 TERRE introduction

FACTORS OF INFLUENCE
● intraday prices
● hydro planned 

production
● hydro available 

capacity
● demand for tertiary 

regulation
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10

TRE- TRE+

25%: 8.895
50%: 19.005
75%: 26.904 

25%: 30.358
50%: 40.354
75%: 48.913
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10TRE-: Identifying Energy Price Anomalies TRE+: Identifying Extreme Energy Prices

Random Forest Classifier
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10
● Improving Feature Engineering

○ Features derived from merit order curve of energy bids 
○ Percentage of plants unavailabilities

● Exploring different regression models
● Robust statistical test to compare pre-TERRE energy price time series and 

post-TERRE energy price time series

Future of Project
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Group members

● Frederik Banis 
● Gianluca Mancini (gmancini@student.ethz.ch)
● Emma Romei (eromei@student.ethz.ch)
● Azzurra Casali (acasali@student.ethz.ch)

10
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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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Statistical analyses of frequency deviations
4 years of frequency (FCR) data 11

❏ FCR data: 2017-01 to 2021-021

❏ events where absolute deviation 

is larger than 200 mHz are rare

❏ events where an alert is 

triggered relatively frequent 

(~ 60 alert states in 48 months) 
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Statistical analyses of frequency deviations
4 years of frequency (FCR) data (details) 11

Left tail Right tail
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Patterns of frequency deviations
4 years of frequency (FCR) data 11

❏ deviation of the frequency can 

trigger alert states

❏ late evenings and midnight times 

are susceptible to high 

occurrence of large deviations

❏ during the summer months higher 

occurrence around midnight
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Patterns of frequency deviations
4 years of frequency (FCR) data 11

❏ differences mainly observed 

during the week, mainly between 

work days and weekends

❏ early morning hours show very 

little deviations, good reference 

for long periods of normal state
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Data processing pipeline to generate 
frequency profiles 11

Raw data

Identification 
algorithm

Isolate alert states

Isolate normal 
states

Computation of 
metrics (e.g., 

energy content)

Clustering of 
the metrics

Probabilistic 
evaluation of 

clusters

Construction of 
synthetic signals

Assessment with 
LER simulatorFuture work
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Analysis, labeling and clustering of normal and 
alert states: Example 11

Frequency deviation plot with alert state identified plot of requested energy
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Analysis, labeling and clustering of normal and 
alert states: Intermediate results 11

Year Month Starting
Time

Ending
Time

Energy
Criteria
(MWh)

Duration
(h)

2017 1 1 1404304 -6.20965 390.0842

2017 1 1404345 2678394 -1.71247 353.9025
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Analysis, labeling and clustering of normal and 
alert states: Intermediate results 11
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11
❏ Integrating the energy management strategy into deriving the energy criteria

❏ Deriving other criterias to test 

○ Power capacity 

○ maximum power ramping capability 

○ Energy management strategy of the LER-frequency provide

■ fixing a specific initial value for the SOC 

■ taking into account the energy requested during both normal and alert 

states 

Next Steps
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● Hossein Sekhavatmanesh (FHNW): 
hossein.sekhavat@fhnw.ch

● Braulio Barahona Garzon (HSLU): 
braulio.barahonagarzon@hslu.ch

11Participants
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Climate-Neutral Cities
St.Gallen Example 12
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The question 12
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12
●IDEA
●SOLUTION
●DATA 

Data Analysis - Open Data Platform

● Food
● Fuel for Mobility (cars)
● Heating for building

Residential buildings with:
● Gas heating system
● Oil heating system
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● MEMBERS CONTACT INFO 12Platform building
API connection

User interface
 paper + Miro 

prototype
CO2 calculation

Online Platform
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● MEMBERS CONTACT INFO 12Live platform

https://sgsw-json-test.bubbleapps.io/version-test/rechner

https://sgsw-json-test.bubbleapps.io/version-test/rechner
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Automate 
calculation 

and 
recommen

dations

12Next steps

Integrate 
to sgsw 

customer 
portal

Extend the 
platform 

for tenants

Manual 
Data 

update by 
users

Add a cost 
function

Include 
Food and 
Mobility 
sectors

Improve 
visuali-
sation

Link 
buildings 

with 
owners
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12Team

Clara Esteve, sgsw
Mathias Moser, sgsw
Anita Naneva, FHNW
Rossella Huta, Helion
Monika Göldi, Stadt Zürich
Martin Kober, VertiGIS

clara.esteve@sgsw.ch
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Electricity “Heartbeat” 2035 in the 
Canton of Zurich

15
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15

● Switzerland Energy Strategy 2050:
○  reducing the environmental impact of energy, foreseeing an 

increased decentralized energy production in the coming 
decades

Future of Grid?

 future of electricity 
consumption and 

production?
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15
● IDEA: Geospatial visualizations in order to understand where and 

when electricity is produced and consumed in the grid region of 
EKZ

● SOLUTION: Web dashboard with GIS spatial visualization 

● DATA : 100% synthetic consumption & production data for 2035 in 
transformer granularity for most of the transformers 
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● ISSUES: 
○ Managing big data (High Volume, Variety)
○ Multi-dimensional data
○ Data curation

15
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15
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● NEXT Step
○ Integration with other data sources (smart meter data and 

open access) to produce insights;
○ Enhancing to 3D GIS Visualization;

15
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PV feed-in

15:45 16:45 18:00
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MEMBERS CONTACT INFO

● Benedikt Hilpisch (benedikt.hilpisch@ekz.ch)

● Matthias Meier (matthias.meier@aliunid.com)

● Mojtaba Kamarlouei (mkamarlouei@builtrix.tech)

● Javad Hatami      (jhatami@builtrix.tech)

15
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“Green” Charging E-Mobility16



98

Problem Setting 16
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Problem Setting 16
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Problem Setting 16

UTC
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16Results:
Shifting within current plugged-in 
period: 12% CO2 reduction
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16Results:
Shifting to next day: 25% CO2 
reduction
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● Hackathon code
● Dirty data, not completely cleaned
● One year, changing # of stations
● We don’t include grid dynamics 
● Further optimization is possible (typical 

charge is 8 kWh, battery 40 kWh)

16Limitations:

Github: https://github.com/invveritas/green_charging_emobility 

https://github.com/invveritas/green_charging_emobility
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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

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

All data are read from the meter and connect to 
grafana and openhab

MQTT transformation adapter implemented and 
publishes a common profile for all meter

adding external data of renewable plant to the 
setup
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Empower citizens to use their own energy data. 
Using the smartmeter’s local interface for visualization and automation 18
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Empower citizens to use their own energy data. 
Using the smartmeter’s local interface for visualization and automation 18

What is required to address the interoperability issue?

Establish a taskforce on VSE involving all DSO in switzerland to get harmonized publishing 
of OBIS data from the meter,
e.g.: Profile for consumer, prosumer ...

Embrace the open software project from EKZ to make the MQTT profile publishing publicly 
available → https://github.com/scs/smartmeter-datacollector

Start a open hardware project to have a plug and play device that implements the reading of 
the meter profile and publishes the MQTT profile

Build a community of users that actively maintains the projects 

https://github.com/scs/smartmeter-datacollector
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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

Herrmann Hueni, Angelos Selviaridis, Derrick Oswald, Peter Kreutzer, 
Jonas Matt, Jordi Campos, Thomas Strösslin
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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



113

Importance of onboarding innovators

19Evolution of Value Creation on ReFi  

DSO are running the blockchain 
network 

ReFi is providing the “Business Layer” 
(smart-contracts, libraries, APIs ect.) 

PV-project owners, investors and other 
businesses can use and deploy their 
applications   Platform

Solarify “tokenizes” investments into PV-
projects  by selling single panels 
(ownership)

Provides the framework and facilitates a 
platform for investments  in renewable 
energy assets
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19The Challenge  

● Analyse feasibility of the off-chain tokenisation process regarding an on-chain 
implementation 

● Develop the back-end to demonstrate the on-chain implementation 
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Investor 1

Buys panels online - Installation & maintenance of panels
- Sale of the Electricity

4

Payment of income 
from electricity sale

2

1

3

- Send personal contract
- Send invoice & check 
payment

- Manage owner Database
- Issue payments

Investor 2

- new contract
- Update owner Database
- invoice & payment

Trade of panels

Processes Solarify  19
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create NFT (1 digital PV-system)

deploy fractionalization (99 panels)
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& transfer funds

mint the fractions...

Investor 1

# Fractions

19
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Investor 1

Buys panels online - Installation & maintenance of panels
- Sale of the Electricity

4

Payment of income 
from electricity sale

2

1

3

- Send personal contract
- Send invoice & check 
payment

- Manage owner Database
- Issue payments

Investor 2

- new contract
- Update owner Database
- invoice & payment

Trade of panels

🥳

🧐
🧐

🥳

Where we are  19
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Challenges & next steps

● Build & maintain stable network
○ including payments & marketplace
○ Frontend 🙃

● Acceptance of end users (investors)

● Deploy proposed prototype of ReFi on a testnet and 
run PV-project tokenization simulation

19
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20How Sustainable is this Property?

Challenge Owner: 
EcoHabitas

Contributors: 
Manuel Rohr, Jonas Fürstenberger, Oleg Lavrovsky, Matthias Meier,
open-data-team
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20Challenge

Develop API for accessing (public available) eco housing-data

admin.ch

New Platform with Eco-Housing-Data

sonnendach.c
h

ich-tanke-strom.c
h

shared-mobility.
ch

OSM

GIS-
Systems ...

http://www.sonnendach.ch/
http://www.sonnendach.ch/
https://ich-tanke-strom.ch/
https://ich-tanke-strom.ch/
https://www.energieschweiz.ch/mobilitaet/shared-mobility/
https://www.energieschweiz.ch/mobilitaet/shared-mobility/
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20Results

Link will be 
published as soon 
as calculation of 
PV production 
works
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20Results

Photovoltaic

Data provider: SwissTopo

input: Building Adress

get: sub type, total power, 
plant type, coordinates

Data provider: pvgis

input: coordinates, total 
power, (inclination), 
(orientation), plant type

get: yearly production

Data provider: Open 
Habitation (opndata.ch)

input: building adress

answer: PV [y/n], plant type, 
total power, 
yearly production

+ =

° ° °
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20Vision

ecohabitas.ch (eco-market)
other Real Estate Market (?)
Gebäudepass (?)
...

TEAM
Backend Developer
Frontend Developer
Networking
Finance
...

✓
opendata.ch

?
Gebäudepass
Swiss Eenrgy Planning SEP
Real Estate Market
BFE
NGO
...
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20Contact

https://open-habitation.herokuapp.com/

ecohabitas.ch
info@ecohabitas.ch 

https://open-habitation.herokuapp.com/
http://www.ecohabitas.ch/
mailto:info@ecohabitas.ch
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First...
An enormous

Thank you 
to you all
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Become a member! 
30chf / year, 
no benefit  ; )
opendata.ch
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Take part in our 
opendata Forum

Shedding Light on the Invisible (Data)
the art and science of opening data, hidden data 
and the space in-between: climate, health, gender 

and conflict!
October 12th (online)

opendata.ch/2021
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Smart Regio Lab - October 15-16th Lenzburg
Data Hackdays BE21 - November 12-13 Bern

HSLU Sports Hackdays - November 26-27 Luzern
On our radars:

openGLAM, Legal Lab, Farming… and…

opendata.ch/events/

Join our other 
hacks
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Energy Data 
Hackdays 2022!
See you then!

energydatahackdays.ch
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And lastly...
An enormous

Thank you 
to you all !!
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