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How to ensure and proof quality smarter?
Germany’s initiative “Ql-Digital”

Sascha Eichstadt, Physikalisch-Technische Bundesanstalt, PTB
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Design Manufacturing Distribution Use Recycling
Documentation >
What is a Digital Product Passport?
e Digital container of product specific information
. e Digital identity for the product, enabling
@ traceability and transparency throughout its
PXHIE=MBARRRR value chain

Ql
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Identification

IDTA 02035-1

“Digital Nameplate”

Documentation

IDTA 02035-2 “Handover

Documentation”

Technical data Lifecycle data

IDTA 02035-3 “Product IDTA 02035-5
Carbon Footprint” “Product condition”

IDTA 02035-4 IDTA 02035-7
“Technical data” “Circularity”

IDTA 02035-6

“Material composition”
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Technical data

IDTA 02035-4

“Technical data”

[Prop]

( CRateOfRelevantCycleLifeTest

Q

Mandatory property: C-rate (for assessing battery lifetime in terms of load cycles)
Machine-readable semantic link as Unified Resource Name (URN)

Property description as human-readable text

urn:samm:ic.admin-
shell.idta.batterypass.technical_data:1.0.0#cRatelLifeCycleTest

The C-rate should be provided separately for both the charge and discharge
of the battery, if applicable.

The exception for non-cycle applications as mentioned in "Expected lifetime:

_di . i i Decimal
Mumber of charge-discharge cycles” should apply to this data attribute as [ ] 1
well.
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Technical data Open questionS'

IDTA 02035-4 » Which measurement conditions?

» Measurement uncertainty?

» Calibrated test and measurement system?

» Accredited laboratory or economic operator lab?

“Technical data”

C-rate

The DPP is authentic, cryptographically secured and unambiguously
identified. But there is no information about accuracy and reliability
of the reported values.

Q1

‘ This is where quality infrastructure is needed!
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IDTA 02035-2 “Handover

Laboratory
measurement
equipment

i@ i ,;;t Documentation”
CIPM MRA eAttestation
lRefers to

* QI contributes the confirmation of statements,

measurements and conformity otherwise missing in the DPP -
* Digital certificates such as the DCC provide the basis for the

corresponding proofs l Accessible via
» The DPP provides the information

The QI provides the trust in it.
g Nameplate”
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SMART Standards

Digital System
of Units

Metrology
Standards

\ERES
Surveillance

Dig. Accreditation Qudlity Infrastructure
Accre-
ditation

Symbol

Conformity
Assessment

Digital Calibration Certificates

Digital Conformity Certificates

Digital Reference Material Certificates
Remote Calibrations/Monitorings

& Predictive Maintenance

Q1 Data-/Al-driven testing methods

Digital Product Passport (DPP)

@i

Supported by

* Federal Ministry
> | for Economic Affairs
and Energy

toa

based Quality
Assurance!

Ql From a
DIGITAL

Joint initiative of the central German QI players

DIN

2 BAM

PR

Physikalisch-Technische Bundesanstalt
Nationales Metrologieinstitut

DKE

(( DAKKS

Deutsche
Akkreditierungsstelle

Bundesanstalt for
opes
We develop solutions for a modern and efficient QI

[J seamless integration of Ql into Industry 4.0 processes

(] transparency and trust along value chains

[J international Interoperability

R&D and demonstration along practical and cooperative pilot projects
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International
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SIEMENS cverson //VDMA  ZVEl: & BDI e GPQI
cooperation
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- Verband d Tuv .
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dqs |P$ AR EURAMET) |1 ] weLMEC
Product Safety ' 11]|||
? Wuppertal ' ﬂ g::'ls';m:Zszentrum T R ‘\"‘iﬂ’“@,}
7 Fraunhofer institut Sl PROSAFE € rurgren ‘Hlac:
Best Practice ',{’/’J ///-;—:\\‘;‘\}_‘
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CENELEC | 1ISO
o \N72%
Focus (working) groups ‘
Strategy/Internationalization \ J

-4 * Market Surveillance
Regulatory Framework

O
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Network —
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“Building a digital ecosystem
for Quality Infrastructure -
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Ql Toolbox Methods and Processes Digital Ecosystem

Smart Standards Remote Monitoring AN

Digital Calibration Certificate Predictive Maintenance w ." -
Data-/Al-driven testing methods L

Digital Conformity Certificates

Digital Reference Material Certificates Remote Calibration Data Sharing and Management

- Connect to industrial digital ecosystems with
Data Spaces, Asset Administration Shell (AAS),
and Digital Product Passport (DPP)

- Integrating digital trust anchors

Transfer

‘ ; =i Stakeholder engagement and establishing
Tens of minutes = seconds - IR =1 & /4 suitable framework conditions (e.g. legal
framework);

Strategy and Roadmapping

Dig. Accreditation Symbol

Sep 2026
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SMART Standards

\

Metrology ‘

Digital System

of Units Standards

Market
Surveillance

Dig. Accreditation Qudlity Infrastructure

Accre-
ditation

Symbol

Conformity
Assessment

( Digital Calibration Certificates
Digital Conformity Certificates
Digital Reference Material Certificates

Remote Calibrations/Monitorings
Predictive Maintenance

Data-/Al-driven testing methods y

® Digital Product Passport (DPP)

Q1 Sep 2026
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XML-based exchange format

DCC

10010011 10110011 01001110 00110160
10100101 10101010 10101010 11010101
01011100 10010011 10110011 01001110
00110100 10100101 10101010 10101010
10010011 10110011 91001110 28422100
10100101 10101010 101019
10110011 01001110 001 11

Developed with international
partners, including industry

10101010 10101010 100 011010
01001110 00110100 101
10101010 10010011 101! 11ee10
00110100 10100101 1010 00

Automatic validation

e Standardized data format on all levels
* Full digital traceability chain

Digital signatures

Goal: enable automated processing of calibration
information in a legally compliant manner

v' Relieves staff of administrative tasks

@ v" Avoidance of errors in data transmission
<\‘1 v’ Labour, time and therefore cost savings
Sep 2026
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BAM AS A RM PRODUCER
( ki‘“‘* >100 Years of Experience
in RM production.
@ ISO 17034 Accredited
producer

é 400+ Specialized Products
e available via the BAM webshop.

Hosting COMAR
\XZY The premier international database for
reference materials.

@

Schema: DCC-based XML
schema for ISO/IEC 17034
certificates, incorporating 1SO
33401 content requirements.

Global Units: Seamless Digital
Sl integration.

Digital Trust: W3C credentials
for Secure and verifiable
eAttestations (e.g., DAkkS)

Al-Powered Generator:
Converts PDFs to machine-
readable data.

INTERNATIONAL
HARMNISATION

BIPM: CCQM Task

Group on Data
Digitalization (CCQM-
TG-DD ) for DCC and
DCRD

Sep 2026



....
R KR
5
o ¥
PR B
siie @
o (0¥

NoBoMet

o ®
R
& o
¢ &8
;i
.
A R
(et il
N AL
ge =
o @
.
. ®
.
. ®
o '®. N

New Legislative Framework Interoperable with other developments genera! General certification
(Decision 768/2008/EC) » Data can be referenced / transferred information

Published Specifications

Notification on the

Result
| reawres [ prmeerm—ryes—" € ﬁappmva, of QA system

0 Machine-interpretable
[0 Modular structure ' EU declaration of conformity M $ Module B -
general & specific elements ) Digital nameplate @ Type approval

(1 Starting with measuring
instruments

—h EU type examination certificates -1 Current fOCU?Z Legal metrOIOgy
. (Digital Certificate of Conformity) 1 Next: Explosive atmospheres

| Template for other product PER- Module E
. oaule F —
categories Ty IN PREPARATION: * Product
verification
®
Q1 Sep 2026
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Calibration Certification Verification

Clear, consistent termmology across all standards

Semantic model for digital reports and
certificates in the quality infrastructure

Q1

Activities

CIPM Forum Metrology & Digitalization, TG for semantics and conceptual
modelling, TG DCC & DRMC

DKD expert report on administrative part of DCC

IDTA asset administration shell for Industry 4.0

CIRPASS 2 DPP core ontology including product conformity & measurement units
IEC Measurement units with references to BIPM in the CDD

WIPANO Harmonisation of semantic model pre-normative project

Sep 2026
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“Accreditation statements and digital certificates (( DAKKS

Deutsche
Akkreditierungsstelle

e 4
i, =i
o N @

Information within digital accreditation symbol:

- N * Name of legal entity of a CAB
N KBS . . o
® \ o ooo «  Unique accreditation number including

reference to accreditation body and country

* Information about accreditation symbol as
national emblem representation

e Restriction of seal usage only on digital
attestation of a CAB

—> Technically secure issuance of attestations
and machine-verifiable proof of accreditation

-4 Icons: © Freepik auf https://www flaticon.com & Carave Video

Q] Sep 2026



https://www.flaticon.com/

(( DAKKS

Deutsche
Akkreditierungsstelle

Level 2: Level 4:

Level 5:

Level 1: o Level 3: o .

Level O: digital document mac(;nne readable machine-readable & maqhme readable machine
Paper (XSLCl:I;r'\\AeLnt) executable content & interpretable controllable

content content

000 </>]

—

—
o1 Every accredited CAB

Q1 can start with PDF

machine-readable

Sep 2026
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(Digitalized)

Quality
Infrastructure

Institutional and technical system
to ensure quality, safety, and

environmental soundness of goods,
w

services, and processes @

Digitally transformed tools and
methods/processes, embedded in
larger digital ecosystems

e 4

Federated W - N

&

Data Space Infrastructure '+~

ek

provide a secure, decentralized and
governed infrastructure for
exchanging product data across
complex supply chains; ensuring

cross-company interoperability
[Moller at al, 2024; Pettenpohl et al.
2022]

Digital
Product
Passport

* EU’s central instrument under the
ESPR (and others) to support
transparency, compliance, and
circular decision-making

* Facilitate product-related
information exchange

[J Information must be persistent and
verifiable

—> Provide trustworthy data to stakeholders along value chains and across lifecycles (suppliers, producers, customers,

&]_ authorities, R-actors, ...)

Sep 2026
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‘ Digital ‘ ﬁi& Digital Product
infrastructures d Passport

Digital
certificate

-

Bureau
International des ( Globd
T Poids et
4 Mesures

- J
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2019 - Identifying the need to collaborate closely on digitalisation
2020 — Knowledge exchange and creating working team

2021 — Kick-off of the initiative “Ql-Digital”

2022 — 2025 Joint projects around three broader use cases

2022 — Creating stakeholder council board

https:/Jvectorified.com/ 2026 — Preparing transition to “Ql-Digital Platform”
&

Q]— Sep 2026
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* The most important outcome is the collaboration network
* Early stakeholder involvement and active participation are key

* Vision and mission statements are good, but actual
implementation requires commitment and time

* Technology is never the issue. It’s a solution to solve a problem.

* A holistic approach is needed, combining technology,
nitps/vectorified.com/ organisation, regulation, and internationalisation

3
Q]— Sep 2026
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Joint statement of Intent

On the digital transformation in the international
scientific and quality infrastructure

[...]

We the undersigned undertake to support in a way
appropriate to each organisation the development,
implementation, and promotion of the Sl Digital
Framework as part of a wider digital transformation of

the international scientific and quality infrastructure.

CIE
A INTERNATIONAL COMMISSION ON A CODATA
AR A A COMMITTEE ON DATA OF THE ISC
ILLUMINATION
IEC GLOBAL ACI
A INTERNATIONAL ELECTROTECHNICAL A GLOBAL ACCREDITATION COOPERATION
AR A A
COMMISSION INCORPORATED
IMEKO
A INTERNATIONAL MEASUREMENT A I5C
AR A A INTERNATIONAL SCIENCE COUNCIL
CONFEDERATION
ISO I[UPAC
A INTERNATIONAL ORGANIZATION FOR A INTERNATIONAL UNION OF PURE AND APPLIED |
AR A A :
STANDARDIZATION CHEMISTRY
NCSLI OIML
P"D:Q\ NATIONAL CONFERENCE OF STANDARDS RRR INTERNATIONAL ORGANIZATION OF LEGAL
LABORATORIES INTERNATIONAL METROLOGY
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“Digital Transformation of Quality Infrastructure

©
Ql
Q DIGITAL

Let’'s move
forward together. www.qi-digital.de/en

info@gqi-digital.de

Whltepaper Roadmap
Federated Digital  for a digital QI
Ecosystem

Qi S @1 Bl

QUALITAT SMARTER SICHERN

QUALITY-X:
AFEDERATED DIGITAL ECOSYSTEM FOR -
THE FUTURE QUALITY INFRASTRUCTURE SR SR -

Q1 Follow us on

Linked [



https://www.qi-digital.de/en/
https://www.qi-digital.de/hauptmenue/roadmap
https://www.qi-digital.de/fileadmin/user_upload/website/publikationen/1022_Brosch%C3%BCre_Quality-X_v4.pdf
https://www.qi-digital.de/hauptmenue/roadmap
https://www.qi-digital.de/fileadmin/user_upload/website/publikationen/1022_Brosch%C3%BCre_Quality-X_v4.pdf
https://www.qi-digital.de/fileadmin/user_upload/website/publikationen/1022_Brosch%C3%BCre_Quality-X_v4.pdf
https://www.linkedin.com/company/qi-digital-de/?viewAsMember=true
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