Fraunhofer

IFF

AUTHORS

Pio Alessandro Lombardi, Fraunhofer Institute for Factory Operation and Automation IFF
Finn Bennet Schroéder, Fraunhofer Institute for Factory Operation and Automation IFF
Stephan Balischewski, Fraunhofer Institute for Factory Operation and Automation IFF

SIEEE = ENC (e Qg SAPIENZA

{EEE INDUSTRY nking
e e L SOCIETY,

OAYTEXNEIO
KPHTHEZ




EEEIC
Agenda 25

CRETE

* Motivation

* Net-Zero Energy Factory: what is it?
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* Net-Zero Energy Factory and Digital Trust solutions for new business models
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* Decarbonization of the European Energy System
« EU Directive 2018/2001 (RED Il) on Renewable Energy Communities (REC)
* Net-Zero Energy Factory as planning concept to integrate volatile Renewable Energy Sources

* Flexibility Options need to be optimally designed
* High investment cost needed for the Flexibility Options
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Net-Zero Energy Factory: what is it?

Common Definition: ,A Net-Zero Energy Factory (NZEF) is an TABLEL R e [ BENERITS AD BENERS
industrial facility that produces as much energy from renewable Category Description of the Benefit Benefit
sources as it consumes, over a defined time horizon (typically one Level n
year)' Self-consumption of | Maximize local use of on-site | 100
RES generated RES electricity
our ApproaCh: A NZEF Reduction of | Minimizes stress on the grid by | 100
. -l : : : H imbalance costs reducing the need for balancing
Generatgs renewable energy on-site or in its immediate
surrou nd N gS- Grid efficiency Decrease transmussion losses thanks | 100
« Maximizes self-consumption, avoiding energy export to ‘;;M{f;;ﬁ_jf“ generation. - and
the grld Energy Increases autonomy from the | 73
H H H independence electricity market and reduces
* Integrates energy use directly into the production Cxposures fo price volality
syStem1 th rough erXIble processes and Iocal Storage Ret_lur:lion of local Direct e_lir_nimtion_of operational | 100
« Imports from the grid only when strictly necessary, smission CO2 emmissions on site
. . . . Industrial  process | Encourages intellisent modulation | 50
without using it as a buffer or sink. fexibility of production processes
NET'E‘E%?OEEYERGY AIM: SELF ccjiUMPTION Energy resilience f—iﬂ?ﬂ;:ﬁfﬂfiﬁﬁﬁl r?f cperationsm | 50
-\O:— <®, Social Does not extemnalize costs to other | 100
oS! %\ Q acceptance/faimess users (e g. small consumers)
!b => -: ;“;L A New business | Opportunity to develop digital trust- | 100
RENEWABLE  MANUFACTURING m%, M’iﬁ @;i models based solutions to track the energetic
ENE*& *EEM Slmcaion) posy sustamability  of the industral
processes
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The FlexBIT Platform

01
Seamless System Integration

04
Building a Robust Digital
Infrastructure

02
Unlocking Flexible Operation

SCADA
system

FlexBIT

Energy
Storages,
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03
Leveraging Different Energy
Storage Technologies

Ensuring Sustainability and
Resilience
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Net-Zero Energy Factory
FlexBIT Demonstrator

Total power consumption for & working week

PV Plant: 125 kW
Battery : 20 kW;40 kWh
Charging Station for EVs
Smart Compressed Air

= Flexible Processes:

= Sawing
= Drilling
= Grinding
= Banding

— Total Consumption

&

o

Digitalization of energy
flows and throug smart
meters

Digitalization of Material
flows by loT Sensors

Identification of Flexibility
Quatification of Flexibility
Exploitation of Flexibility
Design new flexibility
options
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Net-Zero Energy Factory
FIexBIT/Demgnstrator Digital Trust

Material metering @G(% >

Material tracking @’E
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Solar log measuring
generation

Data of power generation

Machinery
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Factory 2 in blockchain

Hyperiedger fabric

Factory 3 i bie
network
Immutable Ledger

Faclory 4 in blockchain
network
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Faclovy Sin blockcham
Battery Storage network
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Scan bai:cde on raw Check whether scan
was successful In U\

Sp!l( raw wood lnlo
multiple pleces

-

Print and attach barcode to
splitted wood pieces

Request multiple
barcodes from the Ul

Wooden blocks with barcodes

|

BarCode
1000001

RawWood

StartOfMachining
2023-03-15T13:28:17

EndOfMachining
2023-03-15T13:35:02

Start and end of wood splitting operation are updated

Pointing to parent wood

WoodPiece
BarCode ParentRawWood
1210001 1000001
1210002 1000001
1210003 1000001
1210004 1000001
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From Net-Zero Energy Factory To Industrial EEEIC

Renewable Energy Commumty FlexBIT Demonstrator-~ REZLE
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& aRTEmob_eL obell a1l o aRTE Moébel Aue Bestattungen
o SR VEASS RES (PV) 125 kW 29 kW
Battery 20 kW, 40 kWh 20 kW; 20 kWh
EV 1x 2x (Hybrid Plug-in)
Additional Flexibility Industrial processes Cooling Aggregates

Smart Compressed air

PV producing energy _ N
. A — Dlg\ta! cnnnectmn_
" E n ergy S ha r I ng Factory A consuming excess energy = - Flectrical connection
.. . produced by other partners
= Digital Trust durch Energy Sharing ™~ -
= Nutzung der Flexibilitat % N VL %
E— (mm ! Crmf  atey
- P :Factory B producing excess energy
P\Fpruducmgenergv : . [E-I - i
@ E Smart contra&contains rules of i
% H .~ energy trading_
I:IIGITAL Tnusr - %
e MERL .
. Facts D
COMMUNITY FLEXIBILITY Factry  producing exces energy " eroduced byother partners

Battery
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Conclusions

The transition from Net-Zero Energy Factory
(NZEF) to Industrial Renewable Energy Community
(IREC) offers a more scalable and economically
viable path for industrial decarbonization.

While NZEFs promote on-site renewable energy use,
they often require costly investments in storage,
flexibility, and digital control—challenging for SMEs.
IRECs enable energy sharing and coordination
among Mmultiple industrial actors behind the same
distribution transformer, reducing individual costs
and increasing overall efficiency.

The FlexBIT project demonstrates the feasibility of
IRECs, defining a robust architecture for real-time
coordination, digital traceability, and automated
smart contract settlement.

A practical example—carpentry and funeral home
collaboration—shows how diverse assets (e.g., smart
compressors, EVs, refrigeration) can be managed via
a shared digital infrastructure.
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