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Today producers have little transparency on product and environmental impact beyond the

manufacturing phase
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The digital product passport will provide transparency along the product life cycle.
It is a key element to close the loop and foster circular economy
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Digital Product Passport
Transparency, sustainability and automation through life cycle information

LCA

Life Cycle Assessment

Digital nameplate

e & g5 [€ Al ©

The DPP is a data set DPP is a key element of Transparent The Digital Nameplate
that transparently ESPR; blue print with communication of serves as a replacement
presents information Batteries. Battery sustainability KPIs over for analogue type plates
about a product, such as Passport to be the life cycle enables and is an integral part of
the manufacturer, implemented until 2026. improved environmental the DPP.
contained materials and impact calculations.

chemical substances.
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Digital Product Passport 4.0
Definition and relationship to the real physical asset

Asset Digital Nameplate Digital Product | \.if_'lxl| ‘
Administration Shell (according to Passport 4.0 I\\J
(AAS) IEC61406-1) SO L
(according to g
| IEC63278) Y } \

ZVEI Concept

Source: D. Wegener et al., Panel discussion @HMI 2023 “DPP 4.0- The digital product passport for industry 4.0”
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AAS for the implementation of user-specific views on the data zvei

electrifying
ideas

AAS is a digital model that represents assets and a way to implement the Digital Twin in Industrie 4.0.

Asset Administration Shell

(PCF via
SIGREEN)
elicitation
Service

L3

Digital
Nameplate
Certificates

Sustainability

State of Health
services
Optimised
Requirements

DNP 4.0 11
Digital | I submodels including DPP | | Submodels for any other |
Nameplate | | information according to ESPR 1 Digital Service- |
* Public *Public
| I * Restricted (Access based on Need-to-Know) I I *Restricted (Access based on Business p| Restricted

———-II—————————————l————————-l
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Digital Product Passport realised with the Asset Administration Shell
Real application example with Siemens S7 Controller

N . ' M “d“ m " F L AT T FE R EDR
File Workspace Options Help [1] @ umu;:r:lnd:ﬁhm -|I|NDUSTRIE4.U
+ [T "Siemens S7.CPU1515" V1.0 IRl wwcompany.com/demo/aas/1234554842136874684321 of | £ Cortere E

)

4 [ET] "Nameplate™ (IRI, www.company.com/demo/sm/instance/FSCCT79860FC10391)

m “ManufacturerName™ = Siemens AG idShort: BatchMumber
ooy PARAMETER
(o) “ManufacturerProductDesignation” = CPU 1515F-2 PN
Kind (of model):
 Submodel dement _____| . T3 “PrysicalAddress” (4 lements) ~r et
m “ManufacturerProductFamily” = Programmable logic control (SPS) e———
semanticld:

(Z] “SerialNumber® - C-£9535353 (ConceptDescription) (local) [IRDI] 0173-1#02-AAQ196#001

[EeTY “BatchNumber”

(253 “ProductCountryOfOrigin” = DE
(S0 “YearOfConstruction™ - 2014

[ m “Marking_CE" (2 elements)

/ : N

www.siemens.com/ids/asset/ML
FB=6E57515-2FMO0-0ABOBSN=
C-E9535353

Qualifiable:
HasDataSpecification (Reference):
Referable:

. TS “Marking_UL" (2 elements) idShort: BatchNumber
! E‘Iﬂmﬂﬂuﬂm [IRI, www.company.com/demo/sm/instance/4F44B8832822E483] Identifiable:
. idType: IRDI
[0 "service™ (IR, www.company.com/demo/sm/instance/1D77CEFC25CECA2] o 01731500 A 1864001
[ E “Document” [IRl, www.company.com/demo/sm/instance/204F677FFTD40ETI]
Reload Drag from here! Show Content

{ >
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SIGREEN is connected to external partners as well as internal IT and OT
Infrastructure and will provide sustainability data for the DPP

Suppliers

/

* PCF management Solution as a Service

S I G R E E N * Requesting, calculating and sharing trustworthy PCF

data

Customers
* Convenient onboarding of suppliers via web frontend
for standardized data input

ESTAINIUM

Connect Option On-premise Option

Factory IT and OT On-premise or private
| integration for autom. data I ‘ cloud deployment for

Carbon Sinks collection independent hosting

\‘

Certifiers other Data & a
ther Data : ; ° p—
Ecosystems *, : oT “’ Y‘l oI
L) — ==

independent | pre-competitive | cross-industryl  Leveraging Siemens'industry expertise
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The environmental product declaration (EPD
environmental impact of the product and can

ENVIRONMENTAL PRODUCT DECLARATION

SIRIUS
Contactor 3RT231.~....:

Type Il according to 1SO 14021 including life cycle impact assessment (LCIA)
siemens.com

SIEMENS

provides transparency on the
be stored in an AAS submodel

| Generalinformation

hi (epD) i 150 18021 label:
and declarations — Seif declared environmental claims — Type iI”). The data in this EPD has been evaluated on a full-scale
fife cycle assessment (LCA) study according to 15O 14040/44, taking into account the product category rules (PCR) for
electroni and systems defined in EN 50693, as well as product specific rues (PSR] for low-
voltage switchgear and controlgear equipment in IEC TS 63058 ED1.0.

siemens is dedicated to an ign of its products in I
9001, 150 14001

Products All variants in the range of 3RT231.~..

by 3RT231;
Product Description  Contactor, AC-1, 22 A/400 V/20°C, S00, &-pole, 230 V AC,
50/60Hz, screw terminal

Functional Unit Tomake, nt: i ages U, and
o e o . :

Material composition

The material

gwatoal
0,6% weight of 244, Packaging consiats of triplex cardboard 135 ¢ 3nd Label
[white costed, calendared, woodree paper, FSC certified, "04 ).

288%
21,0% — mThermoplastics
mThermosets

WHigh-alioyed steel

Product Weight mLow-alloyed steel
2309
0.1% miron
= Copper & Alloys
14% = Precious metals
W Others
8.0%

39,6%

Substance assessment

At siemens, i sound and sustainably produced
‘equipment. This includes in our pr i
customers. g ply
RoHS, REACH, protection

© Siomans AG 2022 | s March 17, 2022 | EOSONE.01

Life cycle stages and reference scenarios

=| O] Ly

Manufacturing ‘Operations End-of-life

This stage coversthe This stage covers the
‘exraction of natural product'sinstallation, use
resaurces, production of and maintenance. Different
raw materials, manufsc- ‘operating conditions can
turing, packaging and ead to deviations from the
transport distances. ‘standard scenario.

Energy model used: Energy model used:

£U-28: Elertricity grid mix £U-25: Electricity grid mix

Transportation model Use scenario:

us 7,2 W full load, 50% loading

100 km defauit distance, rate of 1, 224, 50% service:

GLO: Truck-traller Euro IV ‘uptime; reference lifetime
20 years

kg 0; eq

Key environmental performance indicators

he following impact s footprint. They have been calculzted with
A ¥ EF3.0; LCA tool: Gabi 10.6.1.35, & Extensions, 2020,

Impact category unit Tatal Manufacturing _ Operation __End of Life
Acdification Mok oltiren 203601 139602 20E01 4002
Global warmving potental kgC0;eq  944Ee01 890601 938401 208601
Ecotonicly, freshwates - total cTue 7A4E20Z 7.406+00 739402 2.096+00
Eutreghication. frestwater kgPeq 272604 822607 271608 -3e8ED7
Eutrephication, marine kgNey 460602 527604 asee0? 33704
Eutraphication, terrestriel MoleofNeg 482601 561603 480601 350603
Hurman toxicty. cancer — total cTun 254608 483609 21608 6410
Huran toxicty, nea-cencer ~total cun 77707 29308 777607 297608
lonising radiation, human hesith KBQUZISeq  4.58Es01 698602 A5TE01  35TER
Land Use dimensionless (pt) _6,07E+02 6.89E01 60BES02 190400
Gzone depietion kgGFC1leq 515608 496608 136603 460610
Particulate matter Disesse ncidences 170606 9,466-08 169606 872608
Photachemical szene formation FgNMVOCeq  LR4ED1 241603 124601 176603
Resource use, fossis ] 3 1516401 1696403 4,256:00
Besouice use, niineral and metals PET 141604 254605 208604
Water scarcity m workd 957602 212601 995602

© Siamars A 011 [esund Masch 17, 2022 | BO016.01

Global warming potential

the overal global the product. The isthe lifecycle. phase with

the bigzest overall impact Di : standard scenario.

=]

O Ly

Manufacturing Operations End of Life

100,00

0,00
-0.29

-20,00

n End-of-life scenario

‘The end of lfe stage was modelled by shredding of the device, followed by
sorting and material separation process. it leads to
- anoverall product recyclability of up to 67%
mainiy dus to high metal content
- anenergy recoverability of up to 26%
from piastic materials

- a minimum landfill rate of 7%

The exact final upto 100%.

Note: The device should not be dispased of as unsorted municipal waste.
special treatment for specific components may be mandated by law or
ecologically sensible, Observe all local and applicble laws.

© Siamars A 011 [esund Masch 17, 2022 | BO016.01
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LCIA Results
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Critical raw material act (03/2023) establishes the list of strategic material for Europe
Sharing data with recyclers should help to recover them and keep them in closed loop

Li: Can be contained in batteries, supercaps

Be: Alloying element for steel (springs); can also
be contained in relays, isolators, connectors

Mg: Can be contained in housings, capacitors

| Ti: Can be contained in capacitors

| Mn: Can be contained in ferrites

Co: Can be contained in interconnects & AuCo-alloys

Ni: Can be contained in stainless steels, batteries,
resistors, solders, ferrites, lead frames

| Nb: Can be contained in capacitors

| Hf: Can be contained in IC

| Ta: Can be contained in capacitors

| W: Can be contained in capacitors

PGMs: Can be contained in electrodes, resistors,
capacitors

Seite 11

EU Critical Raw Materials Act I Transiton W Alkali metals
Critical Raw Materials Marked with Color Iete S o
Sy B Metals B Lanthanide

+ Strategic Raw Materia

d M Halogens B Alkaline earth

metals

Ce Pr Nd Sm Gd Tb Dy l
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B Nonmetal
B Actinide
B Noble gas

B: Can be contained in Ics and magnets (NdFeB) |

Graphite: Can be contained in thermal pads,
brushes, electrodes, resistors

Al: Can be contained in Capacitors, heatsinks, casings|

Si: Contained in ICs ]

P: Can be contained in FR4, IC’s, internal wiring |

Cu: Can be contained in PCB, wire, solder, motors,
transformers, connectors, heatsinks

Ga: Can be contained in IC, LED, opto |

Ge: Can be contained in IC, diodes |

As: Can be contained in IC’s, LED |

Sb: Flame retardant in plastics, cable sheathing,
adhesives; Can also be contained in solder, FR4,
IC’s, resistor, LED

Bi: Can be contained in solders |

LREE: Can be contained in magnets (NdFeB)
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EU Taxonomy establishes further requirements to electronic equipments
Corresponding sustainability KPI can be shared among partners along the value chain

EUROPEAN
COMMISSION
Brussels, XXX
C(2023) 3851 2
ANNEX 2
ANNEX

to the
COMMISSION DELEGATED REGULATION (EU) .../ ...

supplementing Regulation (EU) 2020/852 of the European Parliament and of the
Council by establishing the technical sereening criteria for determining the conditions
under which an economic activity qualifies as contributing substantially to the
sustainable use and protection of water and marine resources, to the transition to a
circular economy, to pollution prevention and control or to the protection and
restoration of biodiversity and ecosystems and for determining whether that economic
activity causes no significant harm to any of the other environmental objectives and
amending Delegated Regulation (EU) 2021/2178 as regards specific public disclosures
for those economic activities
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Information to customer

Substitute Substances of

Concern (SoC)

Extended responsibility

Durability / Longevity Secondary Materials
( Reliability, Upgradeability)

Reuse /remanufacturing Energy efficiency

Ease dismantling
Repairability

Recyclability
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The digital product passport is a key enabler of the twin green and digital
transformation

DPP 4.0 will

» share primary data on products among partners across the value
chain

» allow an accurate calculation of the environmental footprint based
on this primary data

» Improve recovery of value products, (critical/strategic) materials and
components through their localization and identification

> Provide real time information on performance and additional
services like condition monitoring to improve environmental impact

» Enable a more accurate calculation of circularity metrics and key
performance indicators at product and company level

Support EU taxonomy and make environmental reporting easier

A\

A\

help to achieve customer’s trust
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