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Friday
From 8:30 Registration Desk; Coffee & Gipfeli
9:15 Welcome & Keynotes
e  Martin Bopp (Hightech Zentrum AG),
e  Matthias Galus (BfE),
e  Michael Koller (CTO EKZ),
e  Peter Burgherr (Paul Scherrer Institut)
9:45 Presentation of the Challenges
10:45 Constituting Teams
and start Hacking!
12:30 Lunch
17.30 Project documentation
18:00- 18:30 _Exchanging about the state of the
projects
Open End

Saturday
From 8:00 Coffee & Gipfeli
15:00 Deadline project-slides
documentation
16:00 Kevynote
Cédric Aubert, (geoPro Suisse)
16:15 Final project presentations
17:15 Closing word
Peter Morf (HTZ)
17.30 Apero!
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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
® Foodonlyin 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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www.energydatahackdays.ch

)

2019: 7 Partners

2020: 19 Partners

? 2021: 23 Partners
%

Quality of
Challenges

Implementation of
Challenges
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http://www.energydatahackdays.ch/
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Open Innovation Programme BfE fiir Bottom Up Innovation

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

Top Down ® ® D

Studien und Regulierung EU, BFE oder EICom.

Internationale Best Practice

European Commission

Beispiele: Smart Grid Roadmap, Smart Meter,

. BFE  Eicom
Datahub, Cyber Security, etc.

Dekarbonisieurng & Transformation

durch Digitalisierung

~ Bottom Up
Bevolkerung (Experten & Andere) bringen Ideen
und Ansatze ein fur Veranderung des Systems

AN

NGO Industrie

Hochschulen Verbande

Bevolkerung
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Beispiele: Ideathons, Climathons Hackathons




ENERGY
DATA

HACKDAY8@ Digitale Innovation National & Bottom Up

Open Energy Hackdays

Energy & Climate Hack

Open Geneva

Red Lab NTN Innobooster
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- Befahigung Konsumenten - Optimierungspotential heben
- Sensibilisierung Klimabelange - Innovative Produkte fir Nachhaltigkeit

- Verbesserung Verstandnis und Faktenlage

Wo steht meine Gemeinde im Schweizer Vergleich?

bl B D e D = ?
[ r T
. P g et Erdms{ibangen died e et raie it b Getiratingitn g7 STwbi. Heb rfahien Sh gt aloeBen FOmahin in den ?
et Bttt Eeitraaton, Produlrien Solirmrom uid offsutrts Pens A jrde Gemeirde. Waidin Sar Balon ufel Sysiole
Tl i ey il s P vt eabod
- —
Rl irinity consamplen | - o
Ty s
L ==
P, & feckmpan Folgen
£ 135 Fas
ool Bern Zorich
wred liriks. esnengyapgs.ch/re
i Bild: GP Stefan Zurbnggen
gl =
Payeilrs sher =
ey L
i pH
15 = E-EIJS-FEQ- @
riros
[ E— N
= “ 1 1.2% 1% B.d% 1.8% 2
m o [
[T L @ C @ @ f’
il w0 — L \
Eemaiaas Typ 11 — -

9.7 1.6% e
&F

https://www.electricitymap.org/zone/CH
https://www.energiereporter.ch
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Chief Technologie Officer

EKZ Elektrizitatswerke Kanton Zurich




Data for a new normal in Energy

Energy Data Hackdays 2021

20. September 2021, Michael Koller




Agenda

m Smart Meter Data — the most valuable ground truth in power systems
m Data driven customer empowerment

m Grid planning in the age of machine learning

2 Energy Data Hackdays 2021 / Michael Koller / 24.9.21
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Smart Meter Data

Energy Data Hackdays 2021 / Michael Koller / 24.9.21

EKZ




EKZ Smart Meter Rollout

m  EKZ plans to have 100 % Smart Metering by 2026 (approx. 400 k meters)
m Ahead of government mandate to have 80 % Smart Meter by 2027

400'000 m Smart Meter

300'000

200'000

100'000 I I
0

2020 2021 2022 2023 2024 2025 2026

Energy Data Hackdays 2021 / Michael Koller / 24.9.21



Customer Empowerment

EKZ




Load disaggregation for customer engagement

Smart Meter 15°

load profile Data Analytics &

Machine Learning

day-after

a.‘

External Data,
e. g. Temperature

6 Energy Data Hackdays 2021 / Michael Koller / 24.9.21 @



Local Customer Interface for Smart Meters
EKZ Challenge Energy Data Hackdays 2020

P — = Proof of Concept with Raspberry Pi for reading
Cll Interface a smart meter locally at the event last year
Wired M-Bus . A — ("Read your own smart meter” challenge)

= Open source solution developed by EKZ and
software partner to read the local interface of
the Landis+Gyr E450 smart meter

= Free collaboration basis for everyone to
integrate additional other smart meters — Feel
free to contribute!

M-Bus-to-USB
Adapter

Energy Data Hackdays 2021 / Michael Koller / 24.9.21 @
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Grid Planning

Energy Data Hackdays 2021 / Michael Koller / 24.9.21

EKZ




Synthetic load profiles based on machine learning

9 Energy Data Hackdays 2021 / Michael Koller / 24.9.21 ﬁ




Data driven grid planning

_EKZ Grid N— Low Voltage Grid

=

/

First of a kind load flow simulation with real and synthetic 15 min Smart Meter load profiles

10 Energy Data Hackdays 2021 / Michael Koller / 24.9.21



Cloud computing for scalability

W

Netztopologie
2500 Trafokreise (1kV/400V)

Iad

Synthetische Lastprofile
90'000 synthetische Lastrpofile

96 Datenpunkte pro Lastprofil und Tag

3.15 Milliarden Datenpunkte pro Jahr

11 Energy Data Hackdays 2021 / Michael Koller / 24.9.21
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Top down machine learning and bottom up physical
modelling for scenario generation

Last Last Last

A A A M
(\/\/\/\ » Zeit » Zeit » Zeit

Synthetic load profiles Physical model for Realistic customer load

from machine learning flexible loads (heat
pump, charging station

etc.)

12 Energy Data Hackdays 2021 / Michael Koller / 24.9.21



Example scenario results

2019 2035 Isoo
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m Stochastic grid simulations for grid investment allocation

m Data driven strategic asset management

13 Energy Data Hackdays 2021 / Michael Koller / 24.9.21



Conclusion

m Data enables the energy transition
m Empowering the customer with data analytics drives energy efficiency

m Data driven grid planning for significant savings in the context of the uncertainties in
the energy transition

Join an EKZ challenge if you like data!

14 Energy Data Hackdays 2021 / Michael Koller / 24.9.21 @
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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

4. Life Cycle Assessment

2. Decision Support of Vehicles

. Research

3. Negative Emission
Technologies

N

~
/

5. Open-source Tools
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Potential, costs and environmental
impacts of electricity generation
technologies (domestic and import)

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

The ,Red Thread” through the energy transition — ="\
35

> Complex issues, systemic impacts, sectoral " > Contribution to energy perspectives and continuous
interactions, etc. /=~ technology monitoring of SFOE.

hi . . ) . .
;g:::\;: tl ng perspective and evidence-based > Key inputs for scenario analyses (e.g. SCCER JASM).

=



http://sccer-soe.ch/en/publications/synthesis-reports/
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Emission intensity (gCO,,, / kWh)
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HACKDAY8@ Potentials, Costs and CO2 Emissions of
Power Generation (2050)

GO0
y i "HH NG Combined heat & power
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Matural gas combined cycle (NGCC)
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200
Rooftop solar PV .
: NGCC with CCS Biogas

? h |

100 \ ; Geotherma

Waste, biomass Large hydro
. - —Wind ! Small hydro Wood |
0 5 10 15 20 25 a0 35

Levelized cost of electricity (Rp/kWh)

)]/

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.

S
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- 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)

My Camras

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

indicators.

2.Calculate scores and ranks (Weighted Sum or
j ; : Outranking method)

3.Quantify uncertainty using a Stochastic Multi-
criteria Acceptability Analysis (SMAA)

HT Wt Py
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4.Visualize, compare and download the scores,
rankings and maps



https://github.com/mspada/sMCDA_Tool
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Goals

Permanent removal of C02 from the

atmosphere.

Required for achieving “net-zero” CO,

target.

Compensation of “hard to avoid” GHG
emissions from e.g. industry and
agriculture.
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ﬁlu; ______ { Fmrltnql {l]} o% LI +
GHG removal | | Carbon removal and environmental burdens? | | GHG emissions

Cilo Cpture

Terlouw et al. (2021)
\ /

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

storeupto 4000t C02 per year

Climeworks (2021)
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- (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 CO,-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).
- Ingeneral, energy supply - and its GHG intensity - is the key factor driving GHG emissions of DACCS configurations.

- DACCS can effectively remove C02, but requires low-C electricity and heat.
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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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‘ Migrations ‘ ‘ Regionalization ‘
Databases Activity Browser:
e e GUI for Brightw
‘Cnmmnn metadata ‘ ‘Tempcurallzatlnn ‘ o PHENTREY
10
‘Matrix utils ‘ ‘Sensitiuity Analysis ‘ ‘PREMISE ”WURST ‘
Calculation
‘Stats arrays ‘ ‘Gpean AP| ‘ ‘Ica_npt ”presamples |
? A“HI?S'S ‘ Datapackages ‘ ‘ REST API ‘ ‘ Ica_algEbraiE ‘
Core _ Helper libraries - Extensions _ External
»~
™~ i~ ~— S N\
Website:_https://brightway.dev/ r\ - Community: 100s of users worldwide
Conference:_https://brightcon.link/ - Brightway has been cited > 300 times in
Mailing list:_https://groups.io/g/brightway/ academic literature

N
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‘ Migrations ‘ ‘ Regionalization ‘
Databases Activity Browser:
I - A ] I | e | GUI for Brightway
0 - Brightway is a powerful framework for advanced life cycle assessment
- |t has been at the forefront of LCA innovation for 10 years ]
Calcu Current development is improving cloud capabilities and data exchange
- Ittakes sometimetolearn es \
? ﬁﬂE‘IWSIS ‘ Datapackages ‘ ‘ h REST AP ‘ ‘ |Ca_a|gE|:II'E|TE ‘
Core _ Helper libraries - Extensions _ External
-~
™~ e ~— — N\
- Website:_https://brightway.dev/ r\ - Community: 100s of users worldwide
- Conference:_https://brightcon.link/ - Brightway has been cited > 300 times in
- Mailing list:_https://groups.io/g/brightway/ academic literature

N
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Thank you for your attention! .

Contributors:
Christian Bauer
Chiris Mutel i s et 00
. Romain Sa'cch{_i.- i
% f_."'-"M'étteo' Spada
Tom Terlouw
; T = . | _ e - e %
p m][r*‘ " < : : il % ://www.psi.ch/ta
o ot el : pete gfgbgfr@psi.cfh--,
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We are going to work with a

a few tools:

Slack

hack.opendata.ch
Airtable

oom




Open Energy Data Hackdays v

Erwahnungen & Reaktionen
Entwidirfe

Lesezeichen

Slack Connect

Mehr

Favoriten

@(} oleg

v

H

# B O OB O OH OB OB R

Channels
org
_announcements
_choose-your-challenge
_datasets
_hackchat
_heeeeeeeelp
social
_tools
001_short-term-photovoltaic-forecasting
002_cybersecurity-navigator-for-building-iot
003_energiereporter
004_merging-big-data-today-and-yesterday

005_smart-meter-open-dataset

006_on-shore-wind-farm-spatio-temporal-...

007_can-you-beat-the-model

008_data-analytics-of-a-decentralized-heat...

009_customer-data-analysis

# _choose-your-challenge v

+ Channel-Lesezeichen hinzufligen

Freitag, 10. September v

Maud Chatelet 10:22 Uhr

You will find below the list of the Channels dedicated to our challenges.

Let me know if you need an extra channel for your group.
#001_short-term-photovoltaic-forecasting (Challenge description -> https:/hack.opendata.ch/project/731)
#002_cybersecurity-navigator-for-building-iot (-> https:/hack.opendata.ch/project/738)
#003_energiereporter (-> https:/hack.opendata.ch/project/735)
#004_merging-big-data-today-and-yesterday (-> https:/hack.opendata.ch/project/734 )
#005_smart-meter-open-dataset (-> https:/hack.opendata.ch/project/733)
#006_on-shore-wind-farm-spatio-temporal-model (-> https:/hack.opendata.ch/project/740 )
#007_can-you-beat-the-model (-> https:/hack.opendata.ch/project/741)
#008_data-analytics-of-a-decentralized-heat-boiler (-> https://hack.opendata.ch/project/742)
#009_customer-data-analysis (-> https:/hack.opendata.ch/project/743)
#010_trends-in-tertiary-energy-prices (-> https:/hack.opendata.ch/project/732)
#011_pre-qualification-test (-> https:/hack.opendata.ch/project/744 )
#012_climate-neutral-cities-stgallen-example (-> https:/hack.opendata.ch/project/745)
#013_where-does-my-electricity-come-from (-> https:/hack.opendata.ch/project/746 )
#014_-trend-scouting-for-the-energy-industry (-> https:/hack.opendata.ch/project/766 )
#015_electricity-heartbeat-2035-in-the-canton-of-zurich (-> https:/hack.opendata.ch/project/767 )
#016_green-charging-e-mobility (-> https:/hack.opendata.ch/project/768)
#018_interoperability-plug-test-for-smart-meter (->https:/hack.opendata.ch/project/783)
#019_refi-regenerative-finance (->https:/hack.opendata.ch/project/785)
#020_how-sustainable-is-this-property (-> https:/hack.opendata.ch/project/779) (bearbeitet)

Ben Bowler 14:16 Uhr
ist #_choose-your-challenge beigetreten.

Nachricht an #_choose-your-challenge

4

©® 0



o ®¥Challenges BResources o Getstarted @ Community ¥ ProfilcJfbud  # Admin  ® Logout

" " .o -
Smart City Lab - Lenzburg R
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Datensatz vc schlagen / Suggest a dataset

Smart City Lab - Lenzburg wird am 13-14 November Online veranstaltet.
Registrieren Sie sich bitte auf die Hackdays Website.

Mchtest du unsere intelligenten Stidte mitgestalten? Nimm am Smart City Lab teil und entwickle in interdisziplinéren Teams neue digitale
Lésungen fiir die Stadit Lenzburg innerhalb von 32 Stunden!

The Smart City Lab - Lenzburg will take place on November 13-14. Keep
yourself informed by registering from the Hackdays Website.

_Hackdays make a valuable contribution to the development of new solutions for complex problems. By bringing all the actors of the field as
well as designers, programmers, data analysts, students and creative minds in general together in a collaborative process, great ideas bloom
and prototypes come to life. Let's build a sustainable and smarter city together! _
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¥ Challenges B2 Resources f Get started ® Community Y Profile Maud £ Ad

Smart City Lab - Lenzburg

November 13 - 14, 2020
Lenzburg

1 - Sharing is Caring

Wie kann durch “sharen” von bestehenden Ressourcen im Lenz eine Gemeinschaft griindet werden?

Warum ist das Problem relevant?

Der neuen Stadtquartier im Lenz ist weniger belebt als erhofft. Die Identitét als "Energie Stadt" Quartier ist
attraktiv aber es wird in diesen Wohnviertel einen hohen Firmen-Mietwerwechsel beobachtet.

Frage?

Wie kénnte man die zwei trends von Sharing und Community Building vereinigen? Welche Bedrfnisse erkennt

man in Lenz? Welchen "Raum" ware geeignet um die Gemeinschaft aufzubauen und eine lebendigeren Alltag zu
generieren?

Was moéchtet man wahrend dem 36h am Smart City Lab Hack Day in
zhyra erreichen?

®Challenges Resources o Get

arted @ Community ¥ Profile Maud ~ #Admin  ® Logout

Smart City Lab - Lenzburg

November 13 - 14, 2020
Lenzburg

Edit project data

1 - Sharing is Ca

[Required] a short project name, max 80 characters

Summary

Wie kagh durch “sharen” von bestehenden R 1im Lenz eine

griindet werden?

Max 120 characters

Pitch

To format, use Markdown or HTML. Links on their own line get previews for supported provid;

Upload image

Project link

URL to a live demo, presentation, or link to further information

Embed project link

Sync

URL to external source of documentation in GitLab, GitHub, Bitbucket, Data Package or Web site

Source link

URL of your repository

Contact link

URL of an issues page, forum thread, chat channel, e-mail, hashtag, ...

Image link

URL to an image to display at the top

Upload image

Custom color

Background color of your project page

Challenge category

PE—
DRIk AT Analytics ;
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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.

A 2
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Presentations:

® about documentation at 1/:30 tonight
® state of the projects at 18:00 tonight
® Final slides tomorrow at 15:00

O in the Google-template (16:9)

O link on Slack
® 3 min Pitch

\\ =
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Challenges

® Will be presented right now!

e 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 loT Security

3 - Local Sustainability Booster

4 - Understanding Big Energy Data
S5 - 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

? - Customer Data Analysis

10 - Trends in Tertiary Energy Prices

11 - Pre Quoalification 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 ClI

19 - ReFi - Regenerative Finance

A
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Photovoltaic Forecasting (1




ENERGY
DATA
HACKDAYS Short-term forecasting of unmonitored 01

photovoltaics generation

«10% Aggregated prosumption

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

Power (W)
=)
L

Problem: In many practical applications, B | /

-\. PV cannot be monitored 2803 29/03 3003 31,03 0104 0204
\ Time

o4
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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?

Point and interval

PV generation FVACTEEET predictions for the
tool
next 300ms

. : Trained using historical
Observed aggregated Disaggregation disaggregated

prosumption and GHI model estimations
; Point and interval
Trained using Load Load forecasting .
historical consumption tool predictions for the
next 300ms

-‘ measurements

95
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Data O‘I
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

A 2
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Building loT Security

Air Handiing Cool Elevalors
Exhaust soling
Indoor = Unit Faris Towers Lighting Halon Diffusers
Ajr Quality Fil Controllers Smaoke Zone System
Cameras gervices e Detectors Heating VAV
Contral Uit Units
\ Panels s
’5/ : e
Dampers g ; - L
v B Cameras
Ly
m, T =
0 ’ s
= - = - 1
J _— h
| > \
——
—
Intrusion
Detectors — ’ .
1
- L Electric,
Card . - Gas
Readers, Heating
Actess Thermostats/ Y Vending Machines
Managﬁment Pumps Humidistats
Conlrollers
Operators Water Systems
Chillers & Station Parking
Chemical Bollers Garage
J;
Water Control Pl Al
Computer Room Panels

Air Handlers
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* Digitalization as an instrument for increasing energy
efficiency through smart solutions

* |oT systems as a prerequisite for smart buildings

* Challenges are interoperability and connectivity, data
protection and cybersecurity

How can we increase acceptance of loT systems and
/ support digital innovation?

AN

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



https://ory.short.gy/kig
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HACKDAYS@ Extract from market analysis survey O 2

® 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)
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Building loT Security Navigator O 2

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

* [nteresting for all actors in the building sector (investors, planners,
manufacturers, managers and tenants)

Provided by a neutral entity free from commercial interests

JY/

J—
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“Cybersecurity Navigator for Building loT" O 2

Challenge:

We create a cyber security tooll 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.
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V

If you... O 2

* 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

SN challenge #2




EN%%X@ Local sustainability booster
HACKDAYS y 03

Question: Which local features boost local sustainability?

Bowil Zurich Brugg

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

—
0.5% 2.0% 2.8% 24.6% 1.1% 2.9% 15.4%
[ [} Bek [ 202
f = =) i3 =) BB
63 Gemeinde Typ 32 Gemeinde Typ 11 Gemeinde Typ 12

M’ ‘/\\‘ // Screenshot from EnergieReporter.ch

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

T
EEE—
e eem——



http://energiereporter.ch/
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HACKDAYS Challenge O 3
Can we find features at municipality level which can explain those KPIs?

opendata.swiss QO

* Demographics @

. Topographic 101010 Insights for policy recommendations
* Prices

. We.ajcher IOOQ - Allocate resources and funds in a

* Politics efficient and effective way

Machine Learning and statistical methods
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Challenge: O 3

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.
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03

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 ot the Energy
& Climate Hack. Accordingly, the precise frame of the challenge
might be influenced#mrqugh the results of the teams.

A 2
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V

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

J\

...then join
challenge #3

03




O Search or jump to... Pull requests Issues Marketplace Explore
ENERGY

DATA . |
HACKDAYS SFOE / open_energy _data ' Public

forked from geoimpact/open_energy_data

<> Code @ Issues I Pull requests L Discussions ® Actions [M Projects [ wiki © Security [~ Insights £33 Seti

open_energy_data / open_energy_data.md

have a look at:

github.com/SFOE/open_energy data
leave a comment

‘= 1319 lines (1094 sloc) 87.2 KB

Datenkataster offene Energiedaten

68 e Datenkataster offene Energiedaten
o Uber diesen Datenkataster

o Was ist Open Data?

o Was ist Open Government Data?

o Was sind Geodaten?

o Wo finde ich Open (Government) Data?

o Wie ist diese Dokumentation aufgebaut?
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Understanding big energy data 04
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Understanding big energy data 04

2020,Import

2020,D5M (Down)
2020,Battery (Generation)
2020,Pump (Generation)
2020,PV

2020, wind
2020,Biomass
2020,Dam

2020,Run of river
2020,Fossil fuel
2020,Nuclear
2020,Export

g 2020,DSM (Up)
2020,Battery (Load)
2020,Pump (Load)

Hourly generation [GWh]

-10

01 Mar 01 May 01 Jul 01 Sep 01 Now 01 Jan

2050,Import
2050,DSM (Down)
2050,Battery (Generation) WHAT IS GOI NG ON?!
2050,Pump (Generation)
2050,PV
2050, Wind
2050,Biomass
2050,Dam
2050,Run of river
2050, Fossil fuel
| | | ! i AR : i i | ¥ 2050,Nuclear
&5 | | I 2050, Export

2050,DSM (Up)

<50 mmm 050,Battery (Load)

Hourly generation [GWh]

2050,Pump (Load)
=15
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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 datao, using novel indicators of energy system

changes.
% »~ Python Virtuoso - Energy Enthusiast
oo Develop python script to read and ° o Understand the energy system and its
- | development

process blg. energy data |dentify state-of-the art evaluation of
- conceptualize web-based platform big energy data (i.e. time series of

for comparing energy oata electricity generation and demand)

— ) P.Ut th.OUQ.htS on indicators and -  Development ideas on novel indicators
visualization into code ) L )
and visualization of big energy data

AN 7
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National Centre of

Smart Meter Open Dataset
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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.
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Challenge: O 5

1) Build a web platform to upload data

@ 1) Comply with privacy law similar to wikipedia / CCO

platforms
1) Check for unique uploads / missing data

1) Gimmicks like “how far could | charge my car over night?”
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Data / Assets: O 5

(\ 1) User donations from real smart meters
w 1) Dedicated private server environment with root access

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

V

Cruz de

Spatio-temporal model of an on-shore 06
wind farm

On-shore wind farm near a coast in Brazil
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Spatio-temporal model of an on-shore 06
wind farm

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.

-
[¢)]

Wind direction

Average wind speed (m/s)

‘ \‘ L TR
! I | I
‘\

\\\

Feb Mar Apr May Jun Jul

Aug Sep Oct Nov Dec Jan Feb Mar Apr May Jun Jul
2014
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@ With the spatio-temporal model we want to O 6

] Visualize and investigate the local winds and the interaction

between turbines

15.0

1 Fill data gaps

- i
© N
o ()]

] Forecast time series

?

R
o

Average wind speed (m/s)
[$)]
o

N
»

Apr May Jun Jul

, 5
@
E
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: : ® 7 ?
- ——" o]
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O 2 6 o
£ ——— ]
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’ i
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5 <
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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 1T met mast tower for a period of 1

year,

1 NetCDF file containing wini'
1 Geographic coordinates

1 All necessary metadata

1 Some Python methods to
get started




ok
HACKBAIS Smart Meter Insughts Market 07

eoe [ < O U QO s-market-demo.dev.poweredbyvia.com/#/login ¢ B+ O

VIA
Insights

Market™

Power up your data.
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VIA MARKET MARKET

READY

24 Hor EV

[ 1
. = = . . .
- - Vars - = .
& - i - - - - .
B Ty

1. ABC Utility has a problem. 2. ABC Utility finds a possible 3. Insights Market automatically transforms
solution (a model). your data to the right format for the model.

SECURITY CHECK

4. Insights Market ensures the model ===~ 5. ABC Utility runs the model localto === 6. ABC Utility solves their problem!
is cybersecure. them. —
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Smart Meter Insights Market 07

MARKET

READY

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

11

s

F

=== 5. ABC Utility runs the model local ==
to them. —

7
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Smart Meter Insights Market

VIA MARKET
24 ¥or  EV Y30

= . . .
- e .
- — - .
LB
s

T1 1
AR Ty

2. ABC Utility finds a possible
solution (a model).

0/
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Challenge:

ece M < > 6 0

BeOt the Datasets
benchmarks!

— app.insights-market-demo.dev.poweredbyvia.com <

/-

e Load

forecasting

e NILM

e Anomaly
Detection

84

Low Carbon London
Dataset

Published by
Registered

The Low Carbon London Dataset (LCL) is the
result of 4 year innovation project to
investigate the impact of a wide range of low
carbon technologies on London’s electricity
distribution network. LCL is the most
comprehensive review of residential
electricity demand in London ever conducted.
This dataset contains monitoring of nearly
6000 smart meters in homes across the
London Power Network.

Select Dataset

Reference Energy

Disaggregation Dataset
(REDD)

Published by
Registered

The Reference Energy Disaggregation
Dataset (REDD) contains several weeks of
power consumption from real homes, for the
whole house as well as for each individual
circuit in the house (labeled by the main type
of appliance on that circuit). The data is
intended for use in developing disaggregation
methods, which can predict, from only the
whole-home signal, which devices are being
used (though any other uses are of course
encouraged as well).

Select Dataset

!
<
p!
P
-

REFIT Electrical Load
Measurements

Published by
Registered

The REFIT Electrical Load Measurements
dataset includes raw electrical consumption
data in Watts for 20 households, timestamped
and sampled at 8 second intervals. This
dataset is intended to be used for research
into energy conservation and advanced
energy services, ranging from non-intrusive
appliance load monitoring, demand response
measures, tailored energy and retrofit advice,
appliance usage analysis, consumption and
time-use statistics and smart home/building
automation.

Select Dataset
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distribution systems

Topic:
94

80 % of domestic energy

Oh

Challenge:

How to operate domestic
energy systems 24/7
efficiently?

A

@ Digital twins for domestic hot water and heating O 8

Opportunity:

|IOT and ubiquitous
sensors provide access to
real-time measurement
datao.

Digital twins enable in-
silico optimisation of
system without discomfort
to user.

——
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Hot water boiler

lask:
Find patterns in smart
boiler monitoring data

Hidden treasure:
How does your lifestyle

_ influence your water
30 - O 0 /
ﬁ . | e . = consumption?
/deal for:
87 .
P i — data enthusiaosts,
Temp SPU

—— Temp ABL

i — number crunchers,
06—2|5 06 06—2l5 12 06—2l5 18 06—2|6 0o 06—2|6 06 06—2|6 12 06—2|6 18 06—2I? 00 — S h e rI.OC kS h O(l) m es

Temperature [°C]

10

—
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Less space heating

lask:
1250 Model heating system
= Conventional control mi 1
E 1000 - New control scheme Ond Opt|mlse It

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

~J

%)

Heating power
U
w O O
o © © ©O
1 1

AN

4 - L= R *
. -5 0 5 10 15 /deal for:
Ambient temperature averaged 24 h [°C] - data enthusiasts

— ~ TN 7 number crunchers,

sherlocks ho(l)mes

—
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|—|A\Al "'f\ [ W o WV AI\"‘I'\O

lask:
Find novel applications

of home monitoring
data

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

/deal for:
Enthusiasts, business
opportunity seekers,

—

angry homeowners .
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Interested in
- Defining the feature of smart DHW systems?

- Enabling smart thermostat control?

- Finding new applications to residential

monitoring data?

—
\ ...then join
70 /\ challenge #8
J‘\
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@

Dataset of 4°000 Customerd

rom 5 big municipalities

Attributes:
Municipality ID (no clear name)
Power Product Type
Consumption (High and low tariff)
Payment and Invoice Type
Amount of Contacts to Service Center
Bonity-Number
E-Mail Adress available (yes/no)

Development of
of a Tool / App / Service / API
Which helps us (in future) to identify
Patterns,
Correlations or
Other important stuff
In our Datasets
Inorderto

Get to know our customers better and

develop products and services tailored to

their needs

AW

lhre Energie.

09
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Data:

Anonymised and exemplary master data (4'000 Datasets)

Ihre Energie.

09

Municipality Il E-Mail-Addr (Boolean)i@  Produkt ! Tariftyp Own PY? HT Consumption [2020, kWHE NT Consumption [2020, kWHE Total Consumption [2020, kWIE Payment-Tupe Invoice-Type =
53 j= AE'W clazsic 933 1135 20758 Eirnzahlurgsschein phuszizcher Postversand 10 1413
53 ja AE'W classic naturstrom 1055 TED 1850 Einzahlungsschein physischer Postversand 3 1061
d nein AE' classic naturstrom 13546 16334 259579 Einzahlungsschein phusischer Postversand 2 530
15 [l AE'W clazsic naturstrom ET3 1305 1977 Einzahlungsschein phuzizcher Postversand 17 550
= nizin LB\ clazsic naturstrom 462 B33 1035 Eirnzahlungsschein physischer Postversand =] 725
] i= AF Y clacsic R e EZEH Finrahhimacerhain | mhosicchar Pochicrs and E 557

92




NESXQ)  Trends in Tertiary Energy Prices 10
HACKDAYS

(1) Generators/power plants

(2) Consumers: private Tertlary control:
SERC KN St ancantry 15 min. after outage
) ( + Automatically generated within seconds + Automatically activated by the central + Activated by the operator
by the generators load frequency controller at Swissgrid + In case of larger and longer deviations
+ Rapid response due to frequency + Measurements taken on Switzerland's + Contracts with individual
measurement in the power plants cross-border lines international providers
+ Across Europe + Across Switzerland
50.065 Hz

(1) Generators/power plants

Consumers: privale e
@ households amli industry 5§0.000 Hz :
(@ Control energy Failure of a
: power plant

49.935 Hz

O In the event of an imbalance between production and consumption, Swissgrid draws on control
93
energy

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

short notice.

————
I —
———————
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Tendering process on an internet platform
Tenders from power plants;
it

selection using an algosithm @ ‘,.-"”
Swissgrid sw i S S ri d F r
od; Activation of contral energy g — M — s
n case of oscillations in the grid ,I,[[[I,
.

O 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
74 O 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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Swissgrid splits the total need for tertiary energy need between international and national markets

TERRE international market for tertiary energy TRE national market

» Offered bids
D + TERRE need for tertiary energy
Transmission capacity

Need for tertiary §ontrol energy
from the national§TRE market

€/Mth

Price

TRE
TRE Offer 4
Offer 3

TRE

TRE Offer 2

Coverage of needs
v+ Cross-border flows

D * Accepted bids

- \\

Acceptgd bids
|
| |Offered bids

Swissgrid Go-Live am 08.10.2020 - O —
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Your task!

O 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 dato.
O Investigate the impact of TERRE introduction in October 2020 on the overall TRE Product (Activation

volumes/prices)
Input data

74/' O Historical TRE/TERRE merit order lists with prices, volumes, activations

O TRE/TERRE control energy needs

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

Added value

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

||

development of its products
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Limited Energy Reservoir (LER)

f 1 To participate in the ancillary services markets, providers must be prequalified.
97
1 Today's prequalification test focuses on traditional power plants.
1 More and more LER resources (e.g., batteries) provide ancillary services.

1 Revise prequalification (for primary and possibly secondary frequencyco.@l).
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Limited Energy Reservoir (LER)

Droop control curve for FCR (Af to AP)

Primary control: Frequency Containment Reserve (FCR) N

Ppq | E
@)
O Each resource measures the frequency deviation Pler(t) -
P(t) Q
locally and adjusts its control power proportionally.
_ _ . ) ) Charging o
O The power grid can be either in a “normal state” or Frequency deviation
y : L
7 an “alert state” (for severe frequency deviation). 200 e ol
og W Enough stored energy must be available to Discharging
continuously provide FCR in the normal state and .
-Ppq

for at least 15 minutes in the alert state. &
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HACKBﬁ\T/é@ Prequalification of resources with

Limited Energy Reservoir (LER)

1

| | |
| | |
v 0.76 | 1 I
FCR and LER resources £ 075 : :\
E 0.74 R_’\l I I
) # 0.73 I | |
1 Due to energy losses and frequency biases, - - ) - 5 - v
storage depletion is a risk. ] : T :iiuui:iita.:ger
§ 50.000 1 ; wwm# | \ w I
1 Need for a State of Charge (SoC) management £ wors- | :
strategy (controlled charging or discharging). " = — T = : & 3:0
[ The SoC management can be activated only ¥ : |
€ 92-
I I I
99 with an appropriate lead time (30 min). s = 1 r 1 e 1
| Time (h) | |
_ _ . \ /
O The energy-to-power ratio and the SoC " / 0 Frequency> 50 Hz requency < 50 Ha

O Battery charges
management strategy aoffect FCR performance. (Prc < 0)

O SoC increases

—

Battery discharges
(Pecr > 0)
SoC decreases
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Limited Energy Reservoir (LER)

Objectives of this challenge

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

for the oFRR signal).

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

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

100 1 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).

AN
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Limited Energy Reservoir (LER)
Input data

1 Historical measurements of frequency deviation.

] Historical measurement of aFRR control signal.
Added value

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

101
characteristics (e.g., energy-to-power ratio and SoC management strategy) can

provide FCR or aFRR under various conditions while respecting the re@s.

1 Improved prequalification process for LER resources.
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Limited Energy Reservoir (LER)

»

Why you should participate in Swissgrid’s challenges %
<>

O Build up knowledge and experience in ancillary services and balancing. 91
4

0 Use your creativity to help answering important questions for the industry. _@_

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

2

102 O More information and documentation will become available to the participants of

these challenges.

1 Note: Participants in Swissgrid’s challenges will need to sign an NDA. &
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47 st gallen

Climate-Neutral Cities
St.Gallen Example

—

12
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St.Gallen Example

B Nahrung Materialien [ Energie
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St.Gallen Example
Challenge:

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

1. Empower influential stakeholders thanks to adapted information

.y

47 st gallen
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DATA Material and Energy Flows in Switzerland

I_ @ EMPA MATCH Synthese 2020 Konsum (Tonnen & CO2) Ff Tebelle
Lahl Analysen
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4 47
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CO2 emissions of buildings in St.Gallen
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Where does my electricity
come from?
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Challenge: 1 3

Development of a web application that:

® takes aon 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
cameraq, 3D scene, 2D map... creativity is key)

® finally displays a symbolic representation

of the chosen electricity mix
A SN—
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EN %FZGFX @ Su1ssg _____
HACKDAY'S Data: 1 3
%Y, \ “d ..
(9 \ @ Electricity network data of Neuenhof ‘ Regionalwerke
SR INE o (orovided by Regionalwerke AG Baden) Saden
’\ S *\ :’ ., @ Table with “electricity mix" possibilities

\
y N
\ ® Open Data:
2l SPR.? O 3D buildings data (swissBUILDINGS3D)

O Cadaostral data (Amtliche Vermessung') Neuenhof
O ..

fy,
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Trend Scouting for the

Energy Industry
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' Kompetenzzentrum
Energy Management (ior/ci-HSG)
¥«

'L, Universitidt St.Gallen
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Megatrends in the
Energy Industry
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Are the 2018 trends still
valid? What are the
latest developments in
the energy sector?
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‘ Kompetenzzentrum
Energy Management (ior/ci-HSG)
¥«

'.‘ Universitit St.Gallen

Trend Scouting for the Energy Industry

Challenge

e \Verification of the 2018 trends (deductive)

e |dentification of the latest developments (inductive) by using advanced Al- and
statistics-based information and text analysis methods

Possible methods

e Word Count
e Text Mining

If you want to
become a true
Trend-Scout, then

e Topic Modelling join challenge #15!

e Sentiment Analysis

A

e ectc. (stawerrious
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Data

Programs and
presentations of key
energy conferences

Social networks
(e.g9. LinkedIn, Twitter)

Annual reports of
630 Swiss energy utilities

2N /

14 Startup monitors
Job postings ~ (e.0. Swiss Environment
(e.g. jobs.ch) and Energy Innovation
Monitor)

Data resources

o Kompetenzzentrum ~—
, Energy Management (ior/ci-HSG)
b |

'L, Universitidt St.Gallen
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Electricity “Heartbeat” 2035 in the 19
Canton of Zurich

Gemessene Last 2019 Simulation 2035 'm
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consumed mean for our grid?
Gemessene Last 2019 o =imtiation;:202)

&
=1

® 00

g%
Nettolast [Mw]

Nettolast [Mw]

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: 1 5

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

e Be creativelll

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

e 100% synthetic - but realistic - consumption and production
data for 2035 in transformer granularity for most of the
transformers in our grid region - about 17500 transformers

e Geolocation data (coordinates) of transformers
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Challenge:

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

e 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.
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EKZ-Lademanagement Emobility App

CRaamt..2nila ><

Ianaa uyong, Metro

Wanila PH 1555

e “live” since Mai ‘21

e |ogic can be adapted by 45 2 Stockoss
EKZ according to market
needs e release in late ‘21
EKZ Edge Device ~ . .
inkl. 1.pol./N Sicherungselement ® Compatlble Wlth IOtS Of ® offer “gl’een mOde"
und Netzwerkanbindung . .
charging stations (OCPP)

e show CO2 intensity of
charging behavior (on public
AND private chargers)

AN
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Data:

o (COZ2specific emissions of electricity consumption in
Switzerland

spezifische COz-Emissionen in den letzten 24 h

e e [ P o b [ M= | e s
# Zugang zu historischen Daten und zur Vorhersage-APl | () pro

[=8
I

g kh

o Charging station electricity consumption profiles
on the connector level!

omMoMmMOoOMOoOMOoOMmMOmMOeOMOoOMOmMOoOMomMOoOMOMOoOMmMOMemMOoOMmMOMoOmMoOoMmMomMomMOoO®m®a ™
S NN O LU OO G IT O Er NN LT OO OCERNRN OIS SN NG
..............................

(= =ip ===l =D=l === === =-0-E -~ - - ”\INNNN'\INN\
—weekday power saturday power sunday power \
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HACKDAYS Empower citizens to use their own energy data.
Using the smartmeter’s local interface for visualization and automation

AN

1:

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 ClII.

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) N

[

W

Visualisierung
Webseite/App

Home
Automation

—— i ———— — — —— — —— ]

Steuerung der

MQTT

Data
Adapter

-mml

A
Smartmeter
[

MBUS

flexiblen Lasten

E-Mobility

MV ZI Lv
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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 CIl, 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
loBroker.

®* 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

Interoperability test setup

18

1/

ﬁ NUC
openHAB mErokec =
Grafana
MQTT-Broker (mosquitto) [ GuruX
A A A
MQTT MQTT MQTT
RASPI
GuruX
MBUS gPlugs gPlugs MBUS
converter GEAG GEAG converter
ETA ETA
1 4 h }
| M-Bus ? P1 P1 | M-Bus |
L&G E450 ELSTER \ ISKRA L&G E450
DLSM DSMR DSMR DLSM

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

|

N

129

# 018 _interoperability-plug-test-for-smart-meter <
£y Enable Notifications %, Starta Call

About Members 8 Integrations Settings

X

Q |:!":: members

2+ Add people
| 4 Angelos Selviaridis ® Angelos Selviaridis
a " §
i Derrick Oswald © Derrick Oswald
e o
% GEAG © GEAG, Hermann Hilni
Eg Jonas Matt @ Jonas Matt
@ Jordi Campos © Jordi Campos
o P P
ﬁ Maud Chatelet ®
L Peter Kreutzer (you) ® Peter Kreutzer
- fnel

n Tom Strésslin © Tom Strosslin

All meters up and running !!!!

JRS
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DATA

Empower citizens to use their own energy data.

Using the smartmeter’s local interface for visualization and automation
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

18

~

ﬁ NUC
QopenHAB mBrokec
Grafana
MQTT-Broker (mosquitto) [ GuruX
A * A
MQTT MQTT MQTT
RASPI
GuruX
MBUS gPlugs gPlugs MBUS
converter GEAG GEAG converter
\E}i 1
M-Bus | F:"T!\\\h P1 | | M-Bus | |
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Using the smartmeter’s local interface for visualization and automation

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/gPlugl1l/SENSOR {"Time":."2021-09-24T17:56:38","z":{"Pi".0}}

AEW: smartmeter/12345/ACTIVE_POWER_P {"value": 71.0, "timestamp": 1632499152}

EWB: tele/gPlugl0/SENSOR {"Time":"2021-09-24T17:03:45","z":{"Pi":0}}

@ Visualization to be done as next step - today
131

Tomorrow we can start analyzing the common profile and
start implementing it into the setup

T = - \

J—
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HACKDAYS ReFi - Regenerative Finance 19

Tokenisation of Energy and Fractional Ownership of Digital Assets provide new
possibilities for financing renewable energy projects

Mission
ﬁ? il eMobilise funding for renewable energy projects
‘T j% e Fund the (un)bankable
® Increase liquidity of renewable energy
investments

E‘l%

|L] I

AN 7

Vasileios Panagiotidis Dipl.- Ing.(FH), MBA — Founder of e-swissolar AG, Poststrasse 9, 6300 Zug — +41 (0)76-46.08 314
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e e-swissolar AG is working at the intersection of renewable energies and blockchain
technology

ENERGY@ @

e 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

e Under the supervision of Prof. Dr. Christoph Imboden HSLU is conducting a preliminary study

heque)
133 \ /\ X
J‘\

Vasileios Panagiotidis Dipl.- Ing.(FH), MBA — Founder of e-swissolar AG, Poststrasse 9, 6300 Zug — +41 (0)76-46.08 314
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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

Fractional Onership
(Digital Asset) Crowdinvestors

~ ReFi’s
Liquidity Pool
134 /\ =

Vasileios Panagiotidis Dipl.- Ing.(FH), MBA — Founder of e-swissolar AG, Poststrasse 9, 6300 Zug — +41 (0)76-46.08 314
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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!

~
AN N~

Vasileios Panagiotidis Dipl.- Ing.(FH), MBA — Founder of e-swissolar AG, Poststrasse 9, 6300 Zug — +41 (0)76-46.08 314
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Skills and Resources

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 | will provide
information about the architecture, existing code solutions and tools.

~
AN N~

19

Vasileios Panagiotidis Dipl.- Ing.(FH), MBA — Founder of e-swissolar AG, Poststrasse 9, 6300 Zug — +41 (0)76-46.08 314
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1- Photovoltaic Forecasting

2 - Building loT Security

3 - Local Sustainability Booster

4 - Understanding Big Energy Data
S5 - 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

? - Customer Data Analysis

10 - Trends in Tertiary Energy Prices

11 - Pre Quoalification 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 ClI

19 - ReFi - Regenerative Finance

A




ENERGY
DATA
HACKDAYS




ENERGY
DATA
HACKDAYS

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

ECO
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How Sustainable is this Property? 20

homegate-<h newh®me

eco criterias
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N

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 i |s this Property? 20

Challenge: ¥
sonnendach.ch !
P '
5“Nf’3*ﬂ shared mobility.ch

New Platform with [co- 1 Jéi <= SNBS @
Housing-Data ECO " P
142 \ cgmparis.ch



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