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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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Shape the Future of Energy!
Just use the data'!

Cédric Aubert

CEO geoPro Suisse

N ="\




ENERGY
DATA
HACKDAYS




ENERGY @
DATA
HACKDAYS




ENERGY @
DATA
HACKDAYS




ENERGY @
DATA
HACKDAYS




EAQ geoPro
HACKDAYS

energy data hackdays
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Bravo
for your commitment

" to get more of the data
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Cédric Aubert, CEO geoPro Suisse AG

=N 056 588 09 09 Rutistrasse 3
dric.au bert@geoprosuisse.ch CH-5400 Baden
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4 min Pitch!
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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

9 - 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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minute time resolution




Swiss Electricity Demand 04

> 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

~Qbility to compare electricity data

N %




Main Learnings

> Resolution really matters

> Visualizations can be misleading

04
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blue = 2009
red = 2019

04

Swiss electricity consumption
source: Swissgrid.ch
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delta_2009

Visualizations can be misleading
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Future work:
Continue the work,
make it object-oriented,

and create the actual platform for the data analysis.

Team Info:

Tim Breitenbach: tim.breitenbach@aoxpo.com
lIrene Cucchi: icucchi2Z@agmail.com
Pranjal Jain: jainpranjal/46@gmail.com

— Marius Schwarz: mschwarz@ethz.ch
\ Melin Walet: melindominiquewalet@gmail.com

A 2

Find our code on Github!
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National Centre of

Smart Meter Open Dataset
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CSVv

HASH

BLOB

DATE
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e CONCEPT STAGE
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'\ Prozesse einfach analysieren x + _
< C @ Q. https smartmeter.ch & I &

Smartmeter-Daten hochladen Uber NCCR Hilfe [~

Smartmeter-Daten helfen lhrem Energieversorger,
Energiebedarf und Energieangebot optimal in Einklang
zubringen. So geht aktiver Umweltschutz!

Smartmeter-Daten hochladen . csv | i | xls*

|hre Smartmeter-Daten werden anonymisiert und ausschliesslich fir die Bedarfsanalyse verwendet. Fir Fragen stehen wir lhnen
jederzeit unter info@ncer.ch zur Verfiigung

24
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Problem with File uploads:

e Diversity of file formats

e Heterogeneity from the same vendor: e.g. CSV export depends on browser language:
%d.%m.%Y %H:%M:%S is not %m/%d/%Y %l:%M:%S %p

New Approach (to come):
e APl based data extraction from smart meter operators,
e.g. smart-me via OAUTHZ2.0 token
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< > C @ ac21.shinyapps.io/smart-me-db/

Y Bookmarks E Im Control Panel an...

e PROTOTYPE for SMART-ME meters:
S 0S5

ProVelo cyon Web...

N N\

OAuth 2.0
Smart-Me Open Dataset /
v

Das ist ein einfacher Demonstrator, der nur
SMART

mit einem realen Smart-Me Account
funktioniert. Mehr Gber Smart-Me:

www.smart-me.com
Benutzername (E-Mail)

Passwort

Login | Passwort vergessen

FRONTEND

METER TN
PLATFORM ~

£ g
N —

~

MARIA DB

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

Add legal framework
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@ e TEAM

BEN:
sawicki@bluewin.ch

MARTIN:
martin.horeni@solutions-ahead.ch

PETER:
peter.janes@abdagon.com

05
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Medellin

V

Cruz de

Fachhochschule

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

On-shore wind farm near a coast in Brazil
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e .

Wind turbines in a wind farm influence each other
due to wake effects, which reduces the generated
power output of certain turbines

=2 Visualise and analyse the wind farm

= Build a graph network representing the wind

m and make power output prediction
https://www.researchgate.net/profile/Dries-Allaerts/publication/321171743/figure/fig3/
AS:614362846859266@1523486925733/Aerial-picture-of-the-Horns-Rev-1l-wind-farm-in-which-the-

30 windturbine-wakes-are.png
/\ : 2
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HACKBQ%@ The Graph Network

® Natural representation of a wind farm by
a graph is possible

® Model turbine interactions - Wake effect
@® Short term power prediction
O Control strategies

O Grid balance

ergy market predictions

32

Global attribute u

——

A
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® Node v, contains the measured wind

speed N
\ Edge e,
® Edge e relates two nodes (wind turbines) S "
by their distance from each other and iy
their azimuth X

® The global attribute u is the wind -
direction, measured at a single location

==c—_or the whole wind farm, and time stamp ©)
\\ Global attribute u

® architecture: Encode - Message Passing - Decode

33

® 3 (x 3) learnable functions: acting on nodes, edges and globals separately
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® Loss function is the Mean Absolute Error (average over turbines)

® Training performed on a subset of the data (300 time stamps)

Training for turbine=23 Training for turbine=35
200 200
T — Training — Taining
— Training 175 4 — st 175 | — st
200000 - — st
150 A 150
150000 - . . 125 125
Loss is converging, s m
3 . Z 100 % 100
3 100000 | and no obvious £ 2
. ] 075
signs of 07
S overtraining 050 1 [ﬂh 050 A A
0.25 A 0.25 A

] 2000 4000 6000 8000 10000 IUU'I] _q[:.m] EUI'J'D 1000[:. o 2000 4000 B000 BOOO 10000
Iteration Iteration Iteration

4
%\ Precision of power prediction ~ 5-25%

Some large statistical fluctuations
(only small subset used for training)

. \\

=
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Conclusions
e \aluable information available in the data for the graph network

e 5o far only test on small subset with good results

Next Steps
e Use entire data set

e Change and test different node and edge features, e.g. temperature,
time delay based on wind speed and distance, rotor speed, humidity
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@ Team

Florion Hommer - florian.hammer@ost.ch
OST - Ostschweizer Fachhochschule

Maria Giulia Ratti - mariagiuliaratti@hotmail.it
ETH Zdrich

Régis Michael Andreoli - regis.andreoli@gmail.com

HSLU

06
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eoe [ < O U QO s-market-demo.dev.poweredbyvia.com/#/login ¢ B+ O

VIA
Insights

Market™

Power up your data.




Let’'s do the Numbers ... S‘WZA

4579

© 2021 Via Science, Inc. - CONFIDENTIAL 25Sep 2021 38




New Market Opportunity m

Cybersecure building sustainability data

14579

© 2021 Via Science, Inc. - CONFIDENTIAL 25 Sep 2021 39




Demos to Swiss Utilities g@%&

Commitment of time and interest

© 2021 Via Science, Inc. - CONFIDENTIAL 25 Sep 2021 40



Recommendations to New Swiss Utilities §“7/7/,”\5

Network effect and word of mouth

© 2021 Via Science, Inc. - CONFIDENTIAL 25Sep2021 41



New VIA Insights Market™ Users /N

User feedback!

© 2021 Via Science, Inc. - CONFIDENTIAL 25 Sep 2021 42



New Model Proposals

Momentum!

43



Ready to Use Model

Nonintrusive Load Monitoring

Containerization date: Sep 24 2021

A sequence-to-point (seq2point) model for
non-intrusive load monitoring (NILM). NILM or
energy disaggregation is the task of
separating the household energy measured at
the aggregate level into constituent
appliances. This model has been trained on
the Reference Energy Disaggregation Dataset
(REDD). This model will estimate the energy
consumption of an appliance given the total
house energy consumption.
(https://github.com/MingjunZhong/transferNIL
M)

Ready to Use Model

-7
e G

R T, ..

Load Forecasting

Containerization date: Sep 24 2021

Load forecasting minimizes utility risk by
predicting future consumption of energy by
users of the electricity network. Patterns can
be learnt by ML models and predictions can be
made. This model is based on individual load
curve forecasting using a Temporal
Convolutional Network. It has been trained on
the Low Carbon London Dataset. Electricity
consumption is very closely related to human
behaviour, which in itself can be highly
unpredictable. Models can therefore be
enhanced or adapted to include clustering,
load profiling or aggregation.
(https://paperswithcode.com/paper/deep-
learning-for-time-series-forecasting-the)

Remember the Existing Models?

Ready to Use Model

Anomaly Detection

Containerization date: Sep 24 2021

Deep Learning model for Anomaly Detection.
Anomalies - often referred to as outliers,
abnormalities, rare events, or deviants - are
data points or patterns in data that do not
conform to a notion of normal behavior.
Anomaly detection, then, is the task of finding
those patterns in data that do not adhere to
expected norms, given previous observations.
In the context of electricity consumption, this
can be a useful indicator of equipment failure,
or unexpected behaviour of users or loads,
and so can be helpful in diagnostics or energy
efficiency applications. An LSTM anomaly
detection model has been trained using the
LCL Data Set. The original model was
developed for forecasting stock market data,
but was retrained using the LCL dataset to
provide anomaly detection based on time
series load curve data.
(https://github.com/amin2997/Anomaly-
Detection-in-Time-Series-Data-with-Keras)
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Analysis Proposal

i

Virtual EN50160 Power Quality
Measurement Campaign

Registration date: Sep 23 2021

A model is trained on synthetic faults and
other data sources (such as PMU data) in the
laboratory. The model is also tested in the
laboratory using smart meter data and data
from previous EN50160 campaigns. The
trained model will then be deployed to smart
meters for the virtual campaign. The model will
identify and classify faults locally at the smart
meter, then report intermediate results to a
second, centralised model, which will build a
report for the DSO.

9 New Model Proposals

]
Analysis Proposal b

=N /D
Y

.

VPP Resource Forecasting For
Aggregator

Registration date: Sep 23 2021

The model analyses historical availability and
performance of energy resources and predicts
the future availaiblity (power, energy) of
resources for a VPP.

N

- P~
. G
. | ke |

S

Analysis Proposal

Energy Community Supply /
Demand Optimisation

Registration date: Sep 23 2021

The model forecasts community energy
demand and community energy generation to
identify mismatches and recommend storage
or demand response actions.




9 New Model Proposals

Analysis Proposal

Utility Control Room Decision
Support Tool Grid State
Forecasting

Registration date: Sep 23 2021

The model uses temporally and spatially
heterogenous data from available smart
meters, distribution system sensors, and
measurements from DER to extract knowledge
relevant to grid violations to increase
situational awareness for secure grid
operational planning.

i

Customer Clustering For
Dynamic Tariff Selection

Registration date: Sep 23 2021

The model analyses the load curve of the
consumer and classifies them into one of k
types. Based on the type, different tariff
options can be offered to the customer.

Analysis Proposal
A

=~ \_#‘,., N\

Y

’
L[>

Calculate My Energy Savings
From PV On My Rooftop

Registration date: Sep 24 2021

Data visualisation showing benefits of
installing PV on a rooftop. A comparison of
savings between my household vs the energy
costs of others who already have PV installed




9 New Model Proposals

Analysis Proposal

\

-~ N

S>>
- ‘y,}d

EV Clustering For V2G
Applications

Registration date: Sep 23 2021

A model analyses balancing and ancillary
market price signals and EV charging data
(geo-spatial, electrical). EV suitability for
combination into a virtual power plant is
proposed to offer best solution for the grid
service.

e 4
Analysis Proposal

|
CO2 Footprint Of My
Consumption

Registration date: Sep 24 2021

What is my CO2 footprint of energy
consumption, show the footprint of yesterday,
and when you change consumption, how does
it change the CO2 footprint?

17y 4
Analysis Proposal

Lif}

Model To Support Business
Case / Investment Appraisal

Registration date: Sep 24 2021

https://www.bfs.admin.ch/bfsfen/home/service
s/recherche/stat-tab-online-data-search.htmi
Business models Mapping growth of EV etc.
Comparing datasets between cities Learning
where intervention could be most relevant




And Interaction!

M ‘ E Q Notes - Evernote X Swiss Hackathon 2021 - Goog' X ‘ 210925_Project_Pitches_ENR X E VIA Insights Market™ X + o
& c @ app.insightsmarket.solvewithvia.com/#/models/9319533a-0331-490c-a772-3c0cb76d4854/proposal * PO QDN E\ H
Hf Apps M Gmail & VIA-Google Drive @ Evernote Kate / Colin Agen... [ VIA - Calendar - T... Reading List

VIA Insi g hts Marke Model Catalog My Assets

< Back to Model Catalog

Analysis Proposal

EV Clustering For V2G,Applications

Published by viainsights

il

Description

A model analyses balancing and ancillary market price signals and EV charging data (geo-spatial, electrical). EV
sultability for combination into a virtual power plant is proposed to offer best solution for the grid service.

Inputs

Please see the table below for required inputs. 4 :
Registration Date

Sep 23 2021
Column Name Data Type Description
Model ID

timestamp datetime timestamp 9319533a-0331-490c-a772-
3c0cb76d4854

charge charge Tags
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HACKDAYS
Energy Systems
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Applications of digital twins from homes:
- Predicting the heat demand of a flat
- Short-term temperature prediction

- New applications of monitoring data

S0
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1250 -

1000 A
750 4

500 -

Heating power [W]
M
wn
o

Conventional control
New control scheme

@ Impact of different controlling schemes 08

New control scheme
offers potential for
enerqgy savings.

Difficulty to compare two
different years:

“You cannot step into the
same river twice"
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IACKE Ave Short-term modelling (min - h prediction)

First Floor Temperature

Temperature Predictions

Feedforward neural network for short-term s |
prediction of floor temperature prediction.

) [
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w o n ()
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Floor Temperature (°C
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]
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MSE ~ 0.11 for the evaluated period.

MSE =0.1135
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I ACKDAYS Heat demand prediction (h - d prediction)

08
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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.

Sensor data from

- room sensors

- heat sources

- distribution systems

- external weather data

Stakeholders

Y -

Ik &

Inhabitants Facility manager Owner Anonymous




ENERGY
DATA

HACKDAYS

Z

Stakeholder

Inhabitant

Owner / Facility
Manager
Suppliers

Utilities

Policy makers

Benefit

Higher comfort
Lower energy cost
Contribution to environmental protection

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

Innovative products
Novel products / services with existing products

Increasing flexibility
Improvement of power quality

Lowering CO2 emissions

@ Benefits, Fears & Obstacles

08

Fear and Obstacles

Data privacy:

o  What happens with my data?

Cyber security:

o  Who can control the system?
Now and in 15 years

Technology lifecycles

o 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

N—-os—
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® Expanding current models:
O Adding more parameters
O Changing the prediction horizon
® Collecting more data from different buildings
@® Addressing data privacy concerns — connection to challenge 2

08
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Team captain: Wolfram Willuhn
Dominic Gerber Plustinus
Nussbaum AG wolfram@plutinsus.com

dominic.gerber@nussbaum.ch

|Isabelle Pumford Nikolaos Efkarpidis Esther Linder, Andreas Melillo,
iIsapumford@am FHNW Philipp Schutz
ailL.com nikolaos.efkarpidis@fhnw.ch Hochschule Luzern

estherlinder@hslu.ch
andreas.melillo@hslu.ch
pohilipp.schuetz@hslu.ch
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[{e]

(1) Generators/power plants

(’j Consumers: private ke !
households and industry Temgry control:
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: private
households and industry 50,000 Hz
(3) Control energy Failure of a
‘ power plant

49.935 Hz
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8000
:
6000 A
:
FACTORS OF INFLUENCE E 1000 |
e intraday prices a
e hydro planned 5
production E 2000
e hydro available |
L,

capacity 1 1
e demand for tertiary ol - I._,WI : *rth-‘-'.-r SRR 1 :
regulation ﬁ'“ [ AL LU o U

64 /\ 20/10/2020 e~ TERRE introduction
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[ ]‘ CHF

T

TRE-

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

?-_i N NS

65

I I I I
—200 -150 -100 =50 0 50
energyPriceApproved

_ 4 POWER PLANT } .TMW
\

_ )[ POWER PLANT } MW

TRE+
25%: 30.358
50%: 40.354
75%: 48.913
(L LI N L] L] L]
II} ll:ll:.'lﬂ- ECI:L'Iﬂ- ENZIIEI{I I ECI:II{I-
energyPriceApproved

10
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TRE-: Identifying Energy Price Anomalies TRE+: Identifying Extreme Energy Prices

B:Pplan- [MW]

acpplan-+ v |

arpian+ mw! [ intraday price [
o-pmax- tmw] | s-pplan- (vw] |

intraday Price | o-pmax- (1] |
cpmax+ tw] [ c:pmax-+ (mw)
Relative change (TRE_neg) - Relative change (TRE_pos) -

B Class 1
Relative change (TRE_pos) | Relati mmm Class 0
- elative change (TRE neg)
B Class 0 9 -Neg mm Class 1
0.000 0.025 0.050 0.075 0.100 0125 0.150 0175 0200 I:I.l'.I)D I:I.l:.:lS I:I.Il"J I:I.i.S I:I.IEU' I:I..I'»'.S

mean(|SHAP value|) (average impact on model output magnitude) mean(|SHAP value|} (average impact on model output magnitude)

AN
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Future of Project 10

® Improving Feature Engineering
O Features derived from merit order curve of energy bids
O 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
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HACKDAYS@ 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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Limited Energy Reservoir (LER)

f 1 To participate in the ancillary services markets, providers must be prequalified.
70
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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ENERGY . .
DATA@ Statistical analyses of frequency deviations
4 years of frequency (FCR) data

[
8 101 .
L FCR data: 2017-01 to 2021-021 o
= 10—1 -
2
1 events where absolute deviation 0
S 1073 -
is larger than 200 mHz are rare 2
8 1075-
[l events where an alert is _®©
o
: : —_ —0.3 =0.2 -0.1 0.0 0.1
triggered relatively frequent Af [HzZ]

(~ 60 alert states in 48 months)

0.2

1
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Statistical analyses of frequency deviations

HACKDAYS 4 years of frequency (FCR) data (details) 1 1
1leb Af
4 -
2
-
3
O 2
O 1 1 I 1
-0.2 -0.1 0.0 0.1 0.2
Af[HZ]
d Left tail _.\ Right tail
Af
~ I
i 0 fro—sten .
0 s 020 e _0.10 _0.05 0.00 0.000 0.025 0.050 0.075 0.100 0.125 0.150 0.175 0.200
Af[Hz] Af [Hz]
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ENERGY .y
DATA@ Patterns of frequency deviations

4 years of frequency (FCR) data

|Af| >= 0.050 Hz

12

1 deviation of the frequency can
10

trigger alert states

co

1 late evenings and midnight times

o

are susceptible to high

Month of the year

occurrence of large deviations

1 during the summer months higher

occurrence around midnight

0 5 10 15
Hour of the day

20

1

- 40000

30000

counts

20000

10000
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ENERGY .y
DATA@ Patterns of frequency deviations

4 years of frequency (FCR) data

|Af| >= 0.050 Hz

1 differences mainly observed
during the week, mainly between

work days and weekends

[ early morning hours show very

Day of the week

little deviations, good reference

for long periods of normal state

0 5 10 15 20
Hour of the day

1

- 50000

40000

30000

counts

20000

10000
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Data processing pipeline to generate

frequency profiles

Future work

1
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DATA@ Analysis, labeling and clustering of normal and
HACKDAYS
alert states: Example 1 1

2

DeltaF(mHz)

|
Energy(MWh)

DeltaF(mHz)
P 2R
| | | | |

Energy(MWh)

80 | | | 1 | | | =2

1.404 1.40405 1.4041 1.40415 1.4042 1.40425 1.4043 1.40435 1.4044 1.4 1.6 1.8 2 22 24 26
Time(sec) x10° Time(sec)
QC viation plot with alert state identified plot of requested energy

77
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DATA<§> Analysis, labeling and clustering of normal and
HACKDAYS

alert states: Intermediate results

Year Month @ Starting | Ending @ Energy  Duration
Time Time Criteria (h)
(MWh)
2017 1 1 1404304 -6.20965 390.0842
2017 1404345 2678394 -1.71247 353.9025

g N

1
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@ Analysis, labeling and clustering of normal and

alert states: Intermediate results 11

Energy Criteria (MWh)
T

0.8 —

0.6 —

020

=028 —

-04 —

-0.6

-0.8

N N\

Probabili
0.4 robability

(.35 -

OLES

oo oo oo nmdifon w - o X - 05

B2

X 2.08
Y 0.1014

£
25 -20

/9

| | |
N 0 J_- | 1 |
j\ 25 20 15 10 5 0
Cluster Centroids
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HACKDAYS

1

4 Integrating the energy management strategy into deriving the energy criteria
1 Deriving other criterias to test
O Power capacity

O maximum power ramping capability

5 O Energy management strategy of the LER-frequency provide

» B fixing a specific initial value for the SOC

B toking into account the energy requested during both normal and alert

states O
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e Hossein Sekhavatmanesh (FHNW):
hossein.sekhavat@fhnw.ch

e Braulio Barahona Garzon (HSLU):
braulio.barahonagarzon@hslu.ch
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71 sgsw

St.Galler Stadtwerke

Climate-Neutral Cities
St.Gallen Example

12
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Emissions until 2050 (tCO2eq./year)

B Nahrung Materialien [ Energie
1.000.000
750.000
500.000
; 250.000
0
2020 2030 2040

2050

v—
71 sgsw

St.Galler Stadtwerke

——
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|||||||‘ v | - "'.'_'_""'I"I"'I"'I 7 ,........'.j..l|||||||||||||||||||||||Hw. 9 II 1.
“"ﬂﬂﬁﬁ
/\ Residential buildings with:
8 e Food — . ® Gas heating system

e Fuel for Mobility (cars) ~ 7~ ¢ Oil heating system

e Heating for building e s

71 sgsw

St.Galler Stadtwerke
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DATA

CO2 calculation
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St.Galler Stadtwerke

Platform building

API connection
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HACKDAYS Live platform

e i CIimate Neutral Cities Home Calculator m

Calculator

6000

Welcome on the platform for climate neutral cities. 5000

Your buildings in overview g
&

Bulding Address Ll Greenrcu?e gas er|1 5sions Building type 8 3000
(tCO2syear. ac

Vadianstrasse 8, 9000 St.Gallen . B ’ < 5000

Vadianstrasse 8, 9000 St.Gallen 5 MFH Waohnen } 1000

Vadianstrasse 4, 9000 St.Gallen unbeheiz ’
0

< 0
t
Vadianstrasse 6, 9000 St.Gallen : Strom Raumwarme Warmwasser
7 Gewerbe_Indu Arbeiten ’
c

strie

Vadianstrasse 4, 9000 St.Galien
vl MFH Wohnen ’

Heating system

86 Your building is heated with gas, which emits a lot of COZ2. Your building is located in an
area where ditrict heating is available. With district heating you would cut the emissions of
the building by 50%.

Change your heating system

® Gas

District heating
”S g SW o https://sgsw-json-test.bubbleapps.io/version-test/rechner
pV

St.Galler Stadtwerke
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HACKDAYS Next steps 1 2

Automate Link
calelizion Impm\{e Add a cost buildings
and visuali- : :
: function with
recommen sation oWners
dations
Extend the Include Manual Integrate
T~ latform Food and Data to sgsw
/ P Mobility update by customer

for tenants
sectors /\ users portal

_‘%

71 sgsw

St.Galler Stadtwerke
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Clara Esteve, sgsw
Mathias Moser, sgsw
Anita Naneva, FHNW
Rossella Huta, Helion
Monika Goldi, Stadt Zirich
Martin Kober, VertiGIS

clara.esteve@sgsw.ch
-\\
N
71 sgsw

Fachhochschule Nordwestschweiz

St.Ga”er Stadtwerke “ ‘w Hochschule fir Architektur, Bau und Geomatik

12
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Electricity “Heartbeat” 2035 in the 19
Canton of Zurich

Gemessene Last 2019 Simulation 2035 'm
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(MW]

- 300 o

ettolas

- 200

I 100
0
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future of electricity
consumption and
production?

15

e Switzerland Energy Strategy 2050:
o reducing the environmental impact of energy, foreseeing an
increased decentralized energy production in the coming
decades
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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

e SOLUTION: Web dashboard with GIS spatial visualization

e DATA : 100% synthetic consumption & production data for 2035 in

ansformer granularity for most of the transformers

91
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e |ISSUES:
O Managing big data (High Volume, Variety)
O Multi-dimensional data
O Data curation

15




ENERGY
DATA
HACKDAYS

GeoSpatial Visualization for EKZ Transformers

i Station Name Power
615 Reporting
\ Total Annual 2035 Day-Month heatmap 591 e
Day of Time January February March April May June July August Septemb.. October MNovember December

20,007 29,985

W a U B W

Year: 2035
Month:  October
Day: 9
WeekDay: Wednesday
14 Power: 4,128

lizaen A J : 12
© 2021 Mapbox © OpenStreetMap o

Compare Stations per Month Manths 16

e | w

20K Station Names
Il STA 252d865ceS 20
B STA 453f7eTceb 21

0K |- -{ 0K

93

-20K

STh 25edB869ced
STA 453f7efeeb
r
w

-200K |

| -0 27

January
February
March
April
I ay
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July
August
October
Movember
December
&

Septembhear




ENERGY
DATA
HACKDAYS
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e NEXT Step

O Integration with other data sources (smart meter data and
open access) to produce insights;
© Enhancing to 3D GIS Visualization;




PV feed-in
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MEMBERS CONTACT INFO

e Benedikt Hilpisch (benedikt.hilpisch@ekz.ch)
e Matthias Meier (matthias.meier@aliunid.com)
® MOthbO Kamarlouei (mkamarlouei@builtrix.tech) E.s o o
S 28 Builtrix
vod Haotomi  (hatami@builtrix.tech) WP comectec-suicing Solaon

CON NS
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ot Y Problem Setting
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@ Problem Setting
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EN%RAGTX@ Shifting within current plugged-in
HACKDAYS Results: period: 12% CO2 reduction ‘I 6
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charging CO2 burden (kg CO»-eq)

Given
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DATA@ Results:

Shifting to next day: 25% CO2

reduction

0.0
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1.0 15
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ENERGY
oAV Limitations:
e Hackathon code
e Dirty data, not completely cleaned
e One year, changing # of stations
e We don't include grid dynamics

e Further optimization is possible (typical
charge is 8 kWh, battery 40 kWh)

16

104 —~—~———
/j%
Github: https://github.com/invveritas/green_charging_emobility



https://github.com/invveritas/green_charging_emobility
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The EKZ open source library is nhow 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

Z

1(

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

Interoperability test setup

18

/

))

-l

ROMANDE
ENERGIE

NUC
/ _ ) (o
@openHAB (DBroker
Grafana
MQTT-Broker (mosquitto) — GuruX
A A A
MQTT MQTT MQTT
RASPI
GuruX
MBUS gPlugs gPlugs MBUS
converter GEAG GEAG converter
ETA ETA
A ? _ -é__t A 1 A
M-Bus | [~ P1 ) P1 M-Bus |
L&G E450 ELSTER ISKRA L&G E450
DLSM DSMR DSMR DLSM




ENERGY
DATA

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

thiv

88 General / Smartmeter Dashboard # <3

: Power in Power out
12 kW

10 kw

Applications ~  Places >~ @ Chromium Web Browser ~ SaSep25 13:31  ®&21.7°C @ @mm B Q- dev @B T o f5100%~

& Email- x| @ Openda x | * Slack|! x | 8 18_Intel x | © tom-ch! x | € aselviar, x | © tom-ch! x | © openH/A % | ® Smartm x | @ gPluglC x | + - = x

< C A Notsecure | 192.168.1.100:8080 e DS gGLN

i Apps * Bookmarks @ scrapbook @ Addto Next.. = My Services m SJHC m Social s Bank, Post,.. W APP m Infomaniak » | m Other bookmarks
s/ (B

14.41.00

Energy in

MBER

7)openHAB  Overview

No pages AEW Power AEW Energy
937 wh 888 kwn ——

> 42 W 903 kWh
3 Settings
© Developer Tools

EKZ Power EKZ Energy
@ Help & About

1w 888343 kWh
EWB Power EWB Energy
12W 3:.323
ROM Power ROM Energy
- 58.137
y hackday Q ] 4 ———
http://192.168.1.100:8080 Overview Locations Equipment Properties
2/4

& openHAB - Chromium
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HACKDAYS Empower citizens to use their own energy data.

Using the smartmeter’s local interface for visualization and automation

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

f Start a open hardware project to have a plug and play device that implements the reading of

Build a community of users that actively maintains the projects

107 the meter profile and publishes the MQTT profile



https://github.com/scs/smartmeter-datacollector
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HACKDAYS Empower citizens to use their own energy data.

Using the smartmeter’s local interface for visualization and automation

Interoperability test setup

el

Herrmann Hueni, Angelos Selviaridis, Derrick Oswald, Peter Kreutzer,
Jonas Matt, Jordi Campos, Thomas Strosslin
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ReFi - Regenerative Finance

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

)

e-SWiISs

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

19

5-46.08 314
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Evolution of Value Creation on ReFi ]9

Importance of onboarding innovators

.
e-SWIS
Solarify “tokenizes" investments into PV-
projects by selling single panels
(ownership)

Data as a
Service
High

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

PV-project owners, investors and other
{ businesses can use and deploy their 2
Platform applications e Differentiation
L
.. .. " . " Token E
ReFi is providing the “Business Layer £ é?f?éfeansg oren Eeonomy
(smart-contracts, libraries, APIs ect.) % Marketplace
=z Conditioning &
. . Reconsiliation
DSO are running the blockchain Low

network _
Low Decentralisation High
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O T he Challenge 19

® Analyse feasibility of the off-chain tokenisation process regarding an on-chain
implementation
® Develop the back-end to demonstrate the on-chain implementation

.y
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HACKDAYS@ Processes Solarify 19

- Mana ner Database
|o @) ol

Payment of income
- ontract from electricity sale
- Updat er Database
- invoice & pa t
® . \ . %
Investor 2 @ Trade of panels Investor 1

\\ \% A %

/ ﬂ

- ersonal contract Buys panels online - Installation & maintenance of panels
-Send in & check @ - Sale of the Electricity

payment

.y
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SO FUNKTIONIERT'S ONLINE SHOP

HOME ONLINE SHOP: JETZT IHRE SOLARPANELS BESTELLEN SOLARANLAGE

Solarpanel auf Ingold Schreinerei AG in Better

Bestellen Sie jetzt! Fur dieses Projekt sind noch 99 Solarpanels verfligbar.
\‘
Solarpanel auf Ingold Schreinerei AG in

Bettenhausen
899 CHF inkl. Mwst.

Lage: Bettenhausen (BE), Ingold Schreinerei AG

Kennzahlen zum Solarpanel:

Erwartete Riickzahlung: 1252 CHF pro Panel tber gesamte Projektlaufdauer
Solarpanel: vom Schweizer Hersteller Megasol

Grésse der Anlage: 99 Solarpanels

/ LX-L e

pragma solidity

Deployed Contracts import "@openzeppelin/contracts/token/ERC721/ERC721.501";

contract OwnerhsipCreator is ERC721

{

constructor () ERC721("Ownership PV-System™, “"OWP™) {}

function CreateNFT() public

address target = msg.sender;
uint256 _tokenId = totalsupply() + 1;
_safeMint(_target, tokenId);

ERC20("Bettenhausen™, "SoB" ) {
nftIid = nftld;
nft = TERC721(_nftAddress);
fractionsAmount = fractionsAmour
fractionsPrice = fractionsPrice;
CHF = TERC28( paymentAddress);
admin = msg.sender;

NET
NFT

()external {
* == admin, ‘on
rFrom(msg.sender, addr

deploy fractionalization (99 panels)

\ §
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ARTIKEL PREIS MENGE

Solarpanel auf
Ingold Schreinerei
AGin
Bettenhausen

899 CHF - 10

DxSEE&EL’J lacbeB8fe/8963998

px55‘3 E0lacbeBfe/8963998

ZWISCHENSUMME

BUY
+ 8'990 CHF

mint tha fracrtinne

functio 1y (uint buyAmount) external {

totalsupply() + buyAmount <= fractionsAmount, ‘not enough NFTFractions left');

buyAmount * fractionsPrice;
From(msg.sender,address(this), CHFAmount);
_mint(msg.sender, buyAmount);

0x22d491Bde2303f2{43325

px22d49 1Bde2303f2f43325

balanceOf

# Fractions

0x22d491Bde2303f2f4332%
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IACKD e Where we are ]9

- Manage owner Database

- Issue paymen
"~

- hew contract

Payment of income
from electricity sale
- Update owner Database

- invoice & payment
- \ e %
Investor 2 @ Trade of panels Investor 1
/ ﬁ
- Send personal contract Buys panels online Installatlon & maintenance of panels
- Send invoice & check @ - Sale of the Electricity

“\ B
A AN
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® Build & maintain stable network
O including payments & marketplace
O Frontend &

® Acceptance of end users (investors)

>~—_ ® Deploy proposed prototype of ReFi on a testnet and
\ n PV-project tokenizetien simulation
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How Sustainable is this Property? 20

Challenge Owner:
EcoHabitas

coz Contributors:

Manuel Rohr, Jonas Furstenberger, Oleg Lavrovsky, Matthias Meier,
open-data-team
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121 \

V

Challenge

o
Gls- AN~

shared-mobility.
ch



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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Results

Open Habitation

Swiss open habitation API

Basic Example

bodenweg 21, 3714 Frutigen|

# Address

Production (annual)

Category

Eco Rating

1 bodenweg 21, 3714 Frutigen

860.62

4 Powered by Opendata.ch + Source Code » #EnergyDataHackdays

/

Photovoltaic

E

20

Link will be
published as soon
as calculation of
PV production
works
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Results 2 O
Photovoltaic

E3
s N5

Data provider: SwissTopo

ECO

\ ﬁ)ata provider: Open \

Habitation (opndata.ch)

ata provider: pvgis

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

input: Building Adress input: building adress

/— get: sub type, total power, answer: PV [y/n], plant type,

plant type, coordinates ot- vearlv production total power,
/ Q -yeary p Qearly production /

123
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Vision

v
opendata.ch

TEAM

20

ecohabitas.ch (eco-market)

?G bAUd Backend Developer other_ Real Estate Market (?)
ebaudepass . Frontend Developer Gebaudepass (?)
Swiss Eenrgy Planning SEP Networkin
Real Estate Market Finance J
BFE
NGO /
| searching developing oloase operation

b/ partner platform

« data » Open

« schema « api

« rating/label « database

| |
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Contact

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

ecohabitas.ch
info@ecohabitas.ch

e

20



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

_

/j%
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Become a memberl
30chf / year,
no benefit ;)
opendata.ch

_

/j%




ey  lake part in our
opendata Forum

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

\\\ October 12th (online)

opendata.ch/2021




2@ Join our other
hacks

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...

8

opendoto.ch/ever{\




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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