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GENTE Toolkit

Connects together all the
outcomes, learnings, tools,
services, and research of the
GENTE project.

Provides access to outcomes
in a user-friendly way,
directing users to relevant
information quickly.

Anyone interested in
joining, setting up,
participating in, and/or
operating a local energy

community.‘
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GENTE Toolkit

Who developed it

HSLU i CHALMERS The content of the toolkit is
made up of the reports,
deliverables, code, data, test

Industry partners a‘m

. ©  REsEARCH TO MARKET
SmartHelid SOLUTION K rrosune

| N case results, and published
EIS ENERGY SAVE W | reengen
academic papers that the
PAWASSER < GENTE project produced.
BUOCHS
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This is what the toolkit looks like.
~ =7 qThe inspiration for the format was the customer journey
mapping methodology which is a user experience

ey oy setosn [N
(B] e NS Proge e

|method used to visualise the process that a person goes | -
< through in order to achieve a goal. |

; ’ - = -
‘v"' - Nbasundiont od > 31 P & v bone
= meonrdysvar 4 5 . v = a5 ik Su-reser 303 Crwces v
Techrical & peivacy pertoectie = o
e v
IPROAT 56OV
428 a2
HS8 LaD - Swader
S Aparireoyy Buil negy Management System oy ; definmion
Anclagy
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e i ‘"““-“‘ —_—
- s e : e
Across the top are what are call the Stages.
-~ — = These are the top-level actions we found that people = ==

interested in energy communities go through.

- =+ The Stages aim to answer and provide information about | .
“|specific questions someone interested in energy

- |communities might have.
— — v
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GENTE Toolkit - Stages

MOTIVATION OPERATION

What technology and tools are available
to operate an energy community?

Why should | participate in or
setup an energy community?

INSPIRATION
CREATION What energy communities exist

already and how do they operate?

www.genteproject.com
hello@genteproject.com

How do | setup and/or participate in
an energy community?
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MOTIVATION CREATION OPERATION ‘ INSPIRATION
Purpose Goels & Motivetiens Why People Use coves. Future of Energy Communities ‘ Process. Optiors. ‘ Simulste. Ferecast Manage Optimice ‘ GENTE deme shes Other soolbits.
= | = E |
KEY TERMS

Each Stage is divided into Topics to give structure to the F
content.

eiand Tooldts trom otner projects

" Building Energy Management System




MOTIVATION

Why should | participate in or
setup an energy community?

Purpose Why
People Use cases
Goals & Motivations

Future of energy communities

GENTE Toolkit - Topics

><GENTE

W

W

W

nat energy communities are for

nat they do

nat goals they can help fulfil

the stakeholders involved

what type of cases they can be applied to

how they might contribute in the future to

the energy transition

www.genteproject.com
hello@genteproject.com
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GENTE Toolkit - Topics

the process involved in creating a new

CREATION community
How do | setup and/or participate in . .
an energy community? what options exist for the setup of a

new community, such as business
models, organisational models,

- regulations that exist in your locality,

Options etc
www.genteproject.com
hello@genteproject.com

Process
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GENTE Toolkit - Topics

how energy communities can be simulated
to help define the optimal setup and

OPERATION | operation

What technology and tools are available

1© operate an eneray communi? how production and consumption can be
forecast in various ways

Simulate Manage tools for managing energy communities
methods for optimising the operation of

Forecast Optimize communities to maximise on achieving the
goals of the community

www.genteproject.com
hello@genteproject.com
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GENTE Toolkit - Topics

INSPIRATION the GENTE demo sites
What energy communities exist . .
already and how do they operate? toolkits created by other projects to

provide more extensive / broader set of

information than just GENTE can

provide
www.genteproject.com
hello@genteproject.com

Other toolkits
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Goels & Motivatiens

»cGENTE
Energy Community Toolkit

Future of Ensrgy Commanities

><GENTE

Use case definition - reed oumers O e

R ——

Usa casa dofiniticn

Gt SUPPORL Services

Energy community definition

Distributed Leager Technology [DLT) sl ¢ s -
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GENTE Toolkit - Sections

|dentify Stages that will help answer

QUESTIONS YOU MIGHT BE ASKING . )
your specific questions

Provides insight into the types of
questions the content of the toolkit
aims to answer

|dentify Stages that relate to particular topics you are interested
in

KEY TERMS

Used to aid in searching for content in topic areas of interest

Links to relevant information, reports, findings, outcomes,
results of test cases & KPIs, videos, code, data, and articles

developed in GENTE for each Stage
www.genteproject.com
hello@genteproject.com

RESOURCES
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Explain how the toolkit can be used & types of information included

olkit Use Cases

Forecast
Co-design
Optimize

Example of energy communities

e

q
>t

e
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| This use case shows entry points for a —F —

“luser's area of interest that exists as a |- — ceem cme mmem mew
. . . : =g =L —L——p YT

specific top-level Topic in the toolkit. e == -

“4Use the Topics in each Stage to e
-|navigate to desired information. o Py = |-

Living Lab -
Bullding Energy Management System Energy community definition
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GENTE Toolkit - Use case: Forecast

Scalable and Lightweight Machine Learning 3 wsueern
Based Load Forecast: Netload versus
Disaggregated Forecast

Generation forecasting

Other conference contribution, 2024

This paper develops lightweight and adaptive demand forecast models for a
Can short term solar power (1 day) residential building integrated with solar photovoltaics using scalable and
9 D5.2 report - "Edge-based DER forecastin: adaptive deep learning algorithms, i.e., long short-term memory (LSTM) and
be fOreCaSt (On the edge) re“ably? @ arid diapnostic alg otk Inelodi 9 gated recurrent units (GRU). First, the forecast models have been trained using
9 9 i 9 the real measurement data from a residential building. Then, the models have

privacy-preserving learning” been used in case studies using the real-time data for o

What tech nOIogy and tools are available anproaches: ) netload forecast; ii) disageregated forecas! )V(GENTE

to operate an energy community?
</> GitHub repo - Forecaster algorithm -

scalability deeplearning forecasting lightweight  energy optimization|

forecast PV generation and electricity
usage ? .
How can renewable energy Electric load forecasting Author
FO re Ca St generation (eg PV OUtpUt) be Alexander Nnamdi Ndife David Steen
Chalmers, Electrical Engineering, Electric Power Chalmers, Electrical Er
accurately predicted to optimize its <> GitHub repo - Jupyter notebook of ey engrearng
integration into the grid? forecasting results s | EEE=Ean

(55E) D61 report - "Advanced Load and
= Generation Forecast"

(5% D61 report - "Advanced Load and o \
] . Improving forecasting for photovoltaic
Generation Forecast" systems utising edge devices.
What is the most reliable way to DevELOPING b

s ” Research paper - "Scalable and
forecast electricity demand and o Lightweight Machine Learning Based EDGE
supply for efficient energy 00 Research paper - "Scalable and Load Forecast: Netload versus
balancing? Lightweight Machine Learning Based Disaggregated Forecast" = INTELLIGENCE
Load Forecast: Netload versus
V Disaggreqgated Forecast" And enhancing submetering device
Forecast P . i ggreg -
a|gOI’Itth forecaStlng How can heat load forecasting Thermal load forecasting = O gente-hslu-outputs
support efficient operation of
district heating systems or heat (® Overview [ Repositories 1 [ Projects @ Packages
Heat Load pumps? .E, D61 report - "Advanced Load and o
. Generation Forecast" = Repositories All nebse
demand forecasting
f t. I @ A Search repositories Q
orecasting 00 Research paper - "Scalable and & Public -
Day_Ahead Lightweight Machine Learning Based 3 Private 1 repository T4 Lastpushed ~ (S ‘ =
Load Forecast: Netload versus 28
. - ources
Weather Forecast Disaggregated Forecast d52-edgeforecasting
. ¥ Forks @ Jupyter Notebook = ¥ 0 + Y¥0 - Q0 - {40 -
Forecasting S Archived Updated on Jan 21
Irradiance 7 Templates

Prediction

www.genteproject.com
hello@genteproject.com
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GENTE Toolkit - Use case: Forecast

Scalable and Lightweight Machine Learning 3 wsueern
Based Load Forecast: Netload versus
Disaggregated Forecast

Generation forecasting

Other conference contribution, 2024

This paper develops lightweight and adaptive demand forecast models for a

Can Short term $0|ar poWer (1 day) residential building integrated with solar photovoltaics using scalable and
9 [N D5.2 report - "Edge-based DER forecastin: adaptive deep learning algorithms, i.e., long short-term memory (LSTM) and
o be forecast (On the edge) re“ably? %’ . P : 2 " . . d gated recurrent units (GRU). First, the forecast models have been trained using
PERATION and diagnostic algorithm, including H N n
5 g i the real measurement data fro esidential building. Then, the models have
. privacv-preservina learnina hoon codlin coco codios Lcioa tha caa|-time data for &
What technology and tools are available aearecated forecasd e GENTE

to operate an energy community?

_ Here, the ‘Forecast’ topic is chosen
Forecast = leadin g to:

integ

Improving forecasting for photovaltaic

~ . useful Key Terms, | o

" . the types of questions the content Kicoce B
“| 1% could answers, and e
Jemana Loeeers . links to various reports, research Q

Day-Ahead ‘ory 1 Lastpushed + (S| =

S— papers, and a GitHub repo for
testing results.

bn Jan 21

Forecasting

Prediction

www.genteproject.com
- hello@genteproject.com




Co-design )\/(GENTE

K >GENTE
. Energy Community Toolkit

‘ OPERATION ‘ INSPIRATION

| This use case shows entry
— | ||points for a user's area of
U linterest that does not exist as
| 1a specific Stage or Topic in the
toolkit but in various places

: =|throughout.

= ~— -~ Isearch the toolkit for the
| — = == | _topic of interest.
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GENTE Toolkit - Use case: Co-design

How can end users and other

Find X stakeholders be involved in the
establishment and design of an energy
community?

13 results 4 > Clear

What are the possibilities and limits of a D4.2 - summary of findings - "User

—
3 - co-design approach for creating a ] g . "
f Q co desugd Q] BoTerilial SRty EommuTiys engagement in co-design process -

What are the key learnings derived
from the initial phase of the co-design

process?
MOTIVATION ' >
GENTE

Why should | participate in or

D4.2 User engagement

setup an energy community?
Decision 5 )
making Collaboration in co-design process
Summary of main contents and results

CREATION Stakeholder
How do | Setup and/or pa rticipate in End user engagement Corinne Schwaller, Kathrin Leitner, Josephine Harris, Roman Létscher
an enel’gy commu nlty7 engagement Lucerne University of Applied Sciences and Arts HSLU

www.genteproject.com
hello@genteproject.com

Replicability

www.genteproject.com
hello@genteproject.com

Scalability
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GENTE Toolkit - Use case: Co-design

= 3 ] orenessszane | | BN

< >/ Searching the toolkit will direct you to the

[ 8, 5 2ol Stages that contain content for that topic. o e/
From there, navigating to the the Resources
section provides links to relevant GENTE \
content. o)

MOTIVATION ENTE

s e | | Clicking on the links will open the content, in gement
this case, a summary of how a part of the rocess
co-design process was implemented in the

N omienen, GENTE project in the creation of a potential o

new energy community. e :

bt

hello@genteproject.com
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e, ><GENTE
wy Energy Community Toolkit

MOTIVATION CREATION OPERATION INSPIRATION
Wey sttt pescpwe o o 00} 5 o s vty ood B e evaer Wit gy bomees &
Jate Feracast Mansge Oprimi GENTE dems shes. Othee soslbins.
oues}

=| This use case provides examples of the
different forms of content that are
included in the toolkit.
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GENTE Toolkit - Use case: Optimize

Optimizer

How can the energy production and

consumption of an energy community @ Video - “Introducing GENTE’s Local Energy I h IO t M M ) I M
be optimized? Community Optimization Algorithm” ) e p I I I l I Z e O p I C

OPERATION : : t : | f | |
What technology and tools are available 00 Eigrt_glo(s?tomlr:tl::icti;%r;%si:tf:k;ﬁ'ithm"‘“, CO n a I n S exa m p eS O a

to operate an energy community? ‘é‘:zztutc"ti‘!i?e““ to optimize energy
</> Gitl-.iu-b. .repo - Optimizer algorithm - control t h e typ e s Of co n te n t t h e
O ti m ize / flexibilities . — ) i . .
P Generation forecasting toolkit includes, such as:

What tools exist to optimize energy
consumption?

/

D5.2 report - "Edge-based DER forecasting V. d
and diagnostic algorithm, including I e O S

Production Heat pump privacy-preserving learning"
estimates optimization What goals and/or services can energy

communities be optimised to fulfil? Blog pOStS & ArtiCIeS

</> GitHub repo - Forecaster algorithm - forecast
Privacy-Preserving Edge PV generation and electricity usage
i B Code & data repositories
</> GitHub repo - Jupyter notebook of p
Artificial forecasting results

Optimization

intelligence Re p O rtS

(Al)

n?: D6.1 report - "Advanced Load and Generation
Uncertainty —J  Forecast"
S Flexibility Research papers
O Research paper - "Scalable and
] o Lightweight Machine Learning Based
Self-consumption Autarky Load Forecast: Netload versus www.ge nteprOjeCt.COm

Disaggregated Forecast"

hello@genteproject.com
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GENTE Toolkit - Use case: Optimize

Optimizer = ©Voulube” cearch HAANE e e ChmolE e | Cerie

@ Vid o " THIedU e SENTES Focal Encry The »GENTE Project Scalable and Lightweight Machine Learning Based

Community Optimization Algorithm” ’ . Introducing GENTE’s Local Ener: .
y Op g e The »GENTE Project is an international cooperation of : N g iy 2 gy Load Forecast: Netload versus D1saggregrated
Community Optimization Algorithm
Forecast
CHALMERS Pubished May 25,2028
n I B :( ES UNIVERSITY OF TECHNOLOGY Alexander N. Ndife D:ndsmw LeAnhTmF o
00 Blog post - Introducmg GENTE's Local D SYSTEMS Ol Usivriy of Tackology c%ﬁ;fﬂr‘:ﬂe' cumsi::m;:;@mlm"
Energy Community Optimization Algorithm O e 5
b T paper. dvlops Uit snd aiopive o v o
AGY rrosume B reengen g i e b ol s sl 11 o 2 s o st g e
ENERGY loT PLATFORM learning algorithms, ie. long short-term memory (LSTM) and  aggregate the mpu dm to forecast the netload with one
n Dot i e e e b o sl STt S 1y D o by do
: 3 P : ~ Sma - i 4 Dat: e Thun, Ga okl e oot ool o el it mply s oo g T an hsration of a ldng's
<[>  GitHub repo - Optimizer algorithm - control Hochschule . *E@* Controlling e % e e I
flexibilities et spench e b compare: T et o
[ case mxdu showed that dinwe?tedb{mm apw&hm
i LEC ‘ o denaad of 1023 KD tan the arepaed ot
L opeosh (with s averall RVSE of 265 £y Coe sl

Generation fo recasting Introducing GENTE’s Local Energy Community Optimization Algorithm - s
ERA-NET GENTE @ P e & PC GENTE e CRE o e by o e of

‘computational efficiency. The models can be utilized by various
4 subscribers akeholders, such a2 buildi e i

‘more data, and are lightweights, hence, suitable for resource-
int devi LSTM

can be adapted to other types of buildings.
Keywords— forecasting, nedoad, lighteeight, scalabiliy,

Fig 1 Representation of s buiking's load nd generaion

nexral naosorks,decp leaning, enrgs optmization rid laiing snd opersion, ) camied ot 3 uer leel load

. e forecastng 1o analyze integrated energy system influential

" . = $ factors and proposed a new userlevel load forecast method.

D5.2 report - Edge'based DER fOI'ecaStlng = Q gente-hslu-outputs Q8- . A Background and Motivations 5] made & st em imdividal bovselds forecast and

3 . 5 5 ‘ added up the resultng values as ageregated users in a large-

and diagnostic algorithm, including pmand orecasting o bulings i becoming one of b rCicion 4] dote-dren spprosch o decoupoe

? \\ buildings. It is more so when more renewable energy sources  ihe hetload for easy modeling and forecasting. A blend of

i i inag" i 3 R itories 4 [ Projects @ Packages A Teams (e, sola photovotacs - PV), nev types of loads suchas e iﬁ\i‘;ﬁﬁ‘iﬁ"""‘ ;tdk 2 ]l ol

rivacy-preserving learnin lew = Reposi sin rold and low aggregate levels lo

privacy-p g g p ST e

are being integrated to buildings. Accurate load forecasts roach implies ‘eload indirectly, that
could

i, orecatting PV production tnd clciric oad neidialy
costs for buildings, From the end-users’ perspectve, rliable  fen sbrac the PV forecast fom the lecte load forecast
forecasts will help i daly eoergy mamsgement and  Achieving such a forecast teqires  time seres of PV
scheduling with potential cost and energy saving. Therefore,  production, electricity and netload, complemented with
there is need to develop advanced demand forecast model in certain explanatory variables, such as weather. However, the
such way that potential high volatility and uncertainty  stochastic nature and high uncertainty associated with these
associated with energy loads and building itegrated PV variables, makes it difficult for accurafe prediction, especially
e could be addressed Forecasting of load demand in PVs for PV production [6]. In addition, calendar variables, such as

All repggsitories ~

</> GitHub repo - Forecaster algorithm - forecast

PV generation and electricity usage Search repositoNes Q or e G e (onkday o ki Joue o i Gy,
= by Ieuumg load demand and PV production separately.  3eason of the year and temperature, consumption behavior by
This deliverable introduces an main question here is which approach would be better z consumers, efc., have strong influence on electricity load
b o ecast
edge intelligence application S ‘Several forecasting techniques, such s in [7-9], had been
L s = E D G E . B AS E D aimed atforecasting the future B Relawd Work deployed n clecric Joad forsasin, coveing proceses of
4 repositories o2 = production of solar panel Efforts have been made in load forecastng but mot much  problem formulafon, data {ransformation o supervised
\» installations by leveraging fnetload. Several ist ""“‘"’ "“* lmsg:;‘nnmhzsbun strategy
GitHub repo - Jupyter notebook of . available data sources, including g o S R G 811011 whle (13 131 et ling st o ing
forecasting  Public historical solar panel output and v 3
i A teorological predictions. The Uion's Honion 20
forecasting results me : :
it f the Al | i )70-8-3503-0042-1/24/% 24
9 e PV and electricity usage Yorecasting algorithm objective of the Al-bssed modelis 979-5-3503-0042-1241331.00 €2024 B
FO R E CASTI N G to estimate the future power
: B g : production of & PV array within a
® Jupyter Notebook « % 1]+ ¥ 0 - (D0 - 110 « Updated last week iy e e

— AND | T
D6.1 report - "Advanced Load and Generation optimization  Public )

Forecast" ) optimization algorithm to control flexibilities D |AG N OSTl C
o ® Jupyter Notebook + % 0 + T70 « (D0 - 390 - Updated 2 weeks ago
ALGORITHM

Deliverable 5.2

a _woo-search Do A
o) Research paper - "Scalable and ®@Python - PO - 720 - D0+ 10 - Updated 2 weeks ago
o Lightweight Machine Learning Based
d52-edgeforecasting  Private

Load Forecast: Netload versus H
Disaggregated Forecast” ® Jupyter Notebook + ¥ 0 + ¥ 0 » 0 + 190 + Updatedon Feb 21 o www.ge nteprOJect.com

hello@genteproject.com
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. Energy Community Toolkit

MOTIVATION CREATION OPERATION INSPIRATION
L 3 avees V> cqwe ae sem
Jate [ Mansge Oprimi GENTE dems shes. Othee soalbi
oues}

| This use case shows entry routes to
find information about real-life -y
energy communities, mainly the ==

|GENTE demo sites. =3
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GENTE Toolkit - Use case: Examples

Use the search function in Mural or your PDF viewer
to find where your search term occurs in the toolkit.




Find

4 results & >

Clear

Q exam ple|
\.

\

INSPIRATION

What energy communities exist
already and how do they operate?

GENTE demo sites

What are some examples of conceptual data models for
LECs?

What are some examples of logical data models for LECs?

What are some examples of a data management system
applied to real-world LECs (physical data models)?

What is the potential for energy communities in reducing
CO2 emissions?

GENTE Toolkit - Use case: Examples

self consumption of my PV installation?

the grid?

Could an energy community help me increase autarky and

Can energy communities help to reduce power peaks from

Replicability Scalability

Lessons

learned

Potential of
Energy
Communities

Increase in

Potential for
CO2 reduction

community

autarky Peak load

reduction

Am Aawasser - Switzerland

Am Aawasser website

Am Aawasser Factsheet

Article - EcoCoach at Am Aawasser

Video - “Introducing GENTE'’s Local Energy
Community Optimization Algorithm”

S ® X

Blog post - "Introducing GENTE's Local
Energy Community Optimization Algorithm"m_

D51 - Presentation & Documentation -
SmartHelio sub-metering devices

®

N DB81report- "GENTE System Architecture:

= Conceptional, logical and physical data models
for LEC"

lz,, D91 report - "Test cases, assessment

framework and KPIs"

Results - D9.2 report - "Summary of
demo case requirements, scenarios,

o
<

solutions and evaluation for each site" |

<> V GitHub repo - Am Aawasser Test
Case results

- Results - D9.3 report - "Assessment of

J V demonstration, identification and
lessons learned/best practices for
replication"

@

S

X

)
(ZBE ]
J

&

X
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HSB Living Lab - Sweden

HSB Living Lab website
HSB Living Lab Factsheet

D6.2 report - "Advanced BEMS for
“Building control as a service”

Research paper - "A Novel Energy
Management System for Optimal
Energy and Flexibility Scheduling of
Residential Buildings: A Case Study in
HSB Living Lab"

Research paper - "Flexibility provision
from battery storage and PV inverters
using loT platform: Real-life

demonstrations at Chalmers campus”

D6.3 report - "Optimal LEC
operation based on smart BEMS”

D6.4 report - "Grid support services
from LEC to system operators"

D81 report - "GENTE System Architecture:
Conceptional, logical and physical data models
for LEC"

D91 report - "Test cases, assessment
framework and KPIs"

D5.3 report abstract - "Community
digital twin"

D5.3 report - "Community digital
twin"

Research paper - based on D5.3

v Results - D9.2 report - "Summary of

demo case requirements, scenarios,

solutions and evaluation for each site"

Results - D9.3 report - "Assessment of
demonstration, identification and
lessons learned/best practices for
replication"

> GENT

The term
‘example’ leads
you to the
extensive
resources
gathered
throughout
the project
about the
GENTE demo
sites.

www.genteproject.com
hello@genteproject.com



Toolkit Availability

Where the toolkit can be accessed

a On the GENTE website

a As a Mural board -

e As PDFs -


https://genteproject.com/community-toolkit/
https://app.mural.co/t/test61531/m/test61531/1732039672017/d5a36d4e94b66948383730631934381c7b5cd74c?sender=u0bb09e8c8de107ccee7a2611
https://drive.google.com/drive/folders/1tEWxNAghOezalMeUHPqKWs6Ao4rzHodu?usp=drive_link

M
GENTE

Get in touch with the GENTE team via
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