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Accelerating adoption. Increasing impact.




From Factory to Road?
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From Mining to Recycling!
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Fraunhofer FFB Research Factory
Optimal Infrastructure for Scaling Battery Cell Technologies

from 2024 from 2026

»FFB Fab«

= 20,000 m? floor space
= 6.8 GWh/a electrode production
* Production environment under giga-conditions with all

process steps and common cell formats

»FFB PreFab«
= 3,000 m?floor space

= 200 MWh/a production capacity
Complete pouch cell production from the starting materials to

the assembled cell
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Battery Cell Production
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The new EU Battery Regulation

Timeline
|
Labeling »general information«
- All batteries must bear a label containing general
. information about batteries
Public ] Labeling »information on capacity« Comp.ulsory
Declar.'i\tlon on Carbon - Rechargeable portable batteries, LV batteries and recycling content: . _
Footprint (CF) starter batteries must be labeled with capacity - 16% Co, 85% Pb, 6% Li, 6% Ni
- Mandatory reporting for information - Phasing-out of non-rechargable
traction batteries Labeling »information on the minimum operating portable batteries

time« and the indication »not rechargeable«

Targets for recycling efficiency - Methodology for calculating and verifying the Compulsory

_ 75% for lead-acid batteries carbon footprint and establishing the format for the recycling content:

- 65% for lithium batteries carbon footprint declaration - 26% Co, 85% Pb,
- Minimum electrochemical performance and 12% Li, 15% Ni

- 80% for nickel-cadmium batteries

_50% for other waste batteries longevity for portable batteries
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Battery Passport Solutions

. .
Digital Battery Passport Current and Upcoming Developments

Carbon Footprint
Raw Materials
Cell Chemistry
Capacity

= Recycling-Contents

&

Deep Dive: Battery Pass Application

Multiple solutions will be available

No one-fits-all solution in sight

OPC UA with information models can ensure the interoperability
serving as backbone for the Battery Passport

And many more...
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From Mining to Recycling!
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Demo
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Data Spaces Symposium 2026
Digital Product Passport Demo

Erich Barnstedt
Chair OPC Foundation Cloud Initiative
Senior Director & Architect Industrial Standards Microsoft Corporation

erichb@microsoft.com
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OPC Foundation Cloud Initiative: Major goals

» Accelerate interoperability of IT and cloud applications using OPC UA, targeting data analytics
using Al, industrial data spaces, digital product passports, industrial metaverse as well as digital twin
applications.

» Cover the use of OPC UA Companion Specs and other OPC UA information models within cloud
services (e.g. through the UA Cloud Library).

» Create a cloud reference architecture to provide best practices, increase standardized data sharing
and cloud-optimized profiles for the OPC UA standard, in line with global regulations such as the Data
Act, EU Digital Product Passport (DPP) or the Cyber Resilience Act (CRA).

» Establish a new Protected Identity for OPC UA Cloud eXchange (UACX) — similar to OPC UA FX

» Establish a new validation and certification program for OPC UA Cloud interoperability as the leading
cloud vendors Alibaba Cloud, AWS, Huawei, Microsoft and SAP already support OPC UA to some
extent, but no rules govern this support in the cloud to date.




An Industry-First: Supported by ALL major Cloud-
and ALL major Automation-Providers!

Generic Name aws m r i AL
n ? 2 Google Cloud e Microsoft %
1 Machines Machines of the
[building product) Manufacturer
2  Information UA Cloud Viewer
Modse! Viewer
3  Edoe Broker Shopfloor Connectivity Manufacturing IJA Edge Translator Azure loT Operations SAP APM Device
running on AWS loT Connect on Azure Local Connectivity
Greengrass / Amazon EKS
Hybrid Modes
Greengrass
4 Industrial Connectivity IJA Edge Translator SAP Production
Software Connectar
5  On-premises On-premizes MES
MES
6  Gateway Shopfloor Connectivity Manufacturing |OT Edge Azure loT Operations SAP APM Device
running on AWS loT Connect on Azure Local Connectivity
Greengrass / Amazon EKS
Hybrid Modes
7 Dataspace Connector  Eclipse Dataspace Eclipse Dataspace EDS Eclipse Dataspace SAP Integration Suite
Consumer Connector Connector Connectar Diataspace Connector
Consumer Consumer Consumer
8  Cloud Broker AWS laT Core / Amazon Pub Sub & lloT Azure Event Grid/Hubs SAP Integration Suite —
Managed Streaming for Data Flow Advanced Bvent Mesh
Apache Kaflka
9  Edoe Management AWS laT Device Manufacturing 0T Edoe Azure Arc SAP Edge Lifecycle
Management / Amazan Connect (Cloud) Managment
EKS
10  ERP ERF Database Dynamics SAP
Databasze 365 ERP SAAHAMNA
11 Cloud MES Madel Based Dynamics SAP
Service Manufacturing 365 MES Digital Manufacturing
12 Production Lines Amazon TimeStreamn / Cloud Storage & GeminiD8 Azure Data Explorer SAP
Time-Series Database  Amaron Simple Storages Big Table Business Data Cloud
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DPP: An IEC standardized interface & data format / model / semantics
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UA Cloud Initiative Reference Architecture (Generic)
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A

UA Cloud Initiative Reference Architecture (Open-Source)
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OPC Foundation Cloud Initiative -

UA Cloud Initiative Reference Architecture - Generic

OPC Foundation Cloud Initiative
The Industrial Cloud Interoperability Standard

Version 3 // May 2025

OPC Foundation
Cloud Initiative

@

DATASPACE

Supporting cloud providers
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hure

buiding the product.
An OPC UA Information Model viewer tool that
can upload these models to the UA Cloud Li-
brary.

A message broker operated by the manufac-
turer on-premises, usually as part of an edge
Infrastructure and usually supporting the MQTT
protocol,

An industrial connectivity software reference
Implementation providing an aggregating OPC
UA server interface and supporting the OPC
UA WoT-Connectivity Companion Specifica-
tion.

The on-premises part of the Manufacturing Ex-
ecution System (MES). It often supports an
OPC UA server Interface to read status infor-
mation and manages the operation of the ma-
chines.

Gateways manage the bi-directional data
exchange from assets the cloud services offer-
ing both, an OPC UA Client and a OPC UA
PubSub supporting both the MQTT and Kafka
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Machines of the Manufacturer on-premises (@) The Eclipse Dataspace Connector (EDC) con-

sumer operated by the manufacturer which Is
used to establish trust between a suppier and
the manufacturer by creating a digital contract
It also apples data sharing policies to the data
recelved from the supplier

The message broker operated by the manufac-
turer In the manufacturer's enterprise cloud.
This can support either the MQTT or the Kafka
protocol,

The industrial edge management software op
erated by the manutacturer n the manufactur-
er's enterprise cloud, It is responsible for de-
ploying and managing edge applcations
on-premises.

The Enterprise Resource Pranning (ERF) soft
ware operated by the manutacturer. It reads
raw malerial and purchased components data
from the supply chain,

The enterprise cloud part of the Manufactusing
Execution System (MES). It often communi-
cates drectly with the ERP system and re
calves and procasses production orders.

@ The time-series database receiving telemetry

data from the production line via the cloud bro-
ker. It can also read order Information from the.
MES system and OPC UA Information Model
metadata from the UA Cloud Library

The oniine store of OPC UA Information Mod-
als. This can alther be the pubic Instance oper.
ated by the OPG Foundation (mainly containing
OPC UA Companion Specifications), or it can
be a private instance operated by the manufac-
turer (containing OPC UA Information Models
for the produced products), or both.

The database containing produced product in-
formation like specifications or user manuals.
Visual dashboards used to monitor the opera-
tion of the production.

Al-assisted analytics software used to calculate
equipment effectiveness, make production
forecasts and make predictions about required
machine maintenance.

The Asset Administration Shell Repository ref-
erence implementation from the Digital Twin
Consortium. It supports loading Asset Admin
Shelis modelled with OPC UA and provides the
OPC UA OpenAPI REST intertace. It provides
product data to the customers of the manufac
turer
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The Eclipse Dataspace Connector (EDC) pro-
vider operated by the manufacturer which is
used 1o establsh trust between a customer
and the manufacturer by creating a digital con-
tract. It aiso applies data sharing policies 1o the
product data provided by the manufacturer.
The time-serles database recelving telemetry
data from product usage in the fied,

An onine reference appication taking the out:
comes of the production data anaysis and
making live modfications to the production via
UA Cloud Commander (completing the digial
teedback loap).

The Enterprise Resource Planning (ERP) soft-
ware operated by the customer of the manu.
facturer, It reads product data from the manu-
facturer,

The Ecipse Dataspace Connector (EDC) con-
sumer operated by the customer of the manu-
facturer which is used to establish trust be-
tween the customer and the manufacturer by
creating a digial contract. It aiso applies data
sharing policies to the data recaived from the
manufacturer.

I *[m] Download brochure here

a1t OPCF-Cloud-Initiative-Brochure.pdf
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