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General

1.1About this document

This document is a use case of a specification series about the Digital Battery Passport. The content was
coordinated in the Joint Woking Group "Battery Data Template" with participation of IDTA [7], Catena-X [12],
and Battery Pass Consortium [10] members and it is made available in a combined IDTA and Catena-X
layout.

1.2Scope of the Use Case

This work focuses on the implementation of the Digital Battery Passport (DBP) using the Asset
Administration Shell (AAS), addressing the European Union regulatory requirements ((EU)2023/1542,
Article77 and AnnexXIlll) for battery sustainability and traceability. According to the new EU Battery
Regulation, electric vehicle (EV) batteries and industrial batteries with a capacity above 2kWh will require a
mandatory unique Digital Battery Passport (DBP) to be placed on the EU market. This regulation, scheduled
to take effect from February 18, 2027, mandates that each battery must be equipped with a QR code linking
to its digital passport.

To fulfill the regulatory requirements of the EU Battery Regulation, specific submodels within the AAS
framework should be used. These submodels shall capture and manage all mandatory information required
by the regulation.

Details of the specifications are covered by different parts:

e Digital Battery Passport - Part 1: Digital Nameplate 1.0 (IDTA-02035-1)

e Digital Battery Passport - Part 2: Handover Documentation 1.0 (IDTA-02035-2)
e Digital Battery Passport - Part 3: Product Carbon Footprint 1.0 (IDTA-02035-3)
e Digital Battery Passport - Part 4: Technical Data 1.0 (IDTA-02035-4)

e Digital Battery Passport - Part 5: Product Condition 1.0 (IDTA-02035-5)

e Digital Battery Passport - Part 6: Material Composition 1.0 (IDTA-02035-6)

e Digital Battery Passport - Part 7: Circularity 1.0 (IDTA-02035-7)

The structure follows the following rationale:

- Part 1 is on instance level (granularity “item”) and contains only static information that does not
change over the lifetime of the product for which a DPP needs to be provided (Note: Properties like
“batteryStatus” if changed would need a new DPP with a new DPP ID).

- Part 2 and Part 4 as well as Part 6 and 7 are on type level (granularity “model”): the same
information holds for all instances of the battery type.

- Part 3 relates to the battery type (granularity “model”) per manufacturing plant: the same information
holds for alle instances of the battery type produced at the same facility. The manufacturing plant is
defined in Part 1 via the uniqueFacilityldentifier.

- Part 5is on instance level (granularity “item”) and contains dynamic data that needs to be updated at
defined points in time or intervals during the lifetime of the product with the same DPP ID.

This document contains instructions on how the individual submodels can be used to specify the relevant
attributes that meet regular requirements as documented in DIN DKE SPEC 99100 [9].



1.3Relevant standards and projects for the Use Case

This work is a joint work of Industrial Digital Twin Association (IDTA), Catena-X [12], and the Battery
Passport consortia project [10]. The basis for compliance with European Union regulatory requirements for
batteries, this use case, and the associated submodels meet the requirements for battery passport data
attributes in accordance with DIN DKE SPEC 99100 [9].

The process to create the Submodel Templates was carried out in alignment to the “Semantic driven
workflow” as described in [1] (https://industrialdigitaltwin.org/wp-content/uploads/2025/06/IDTA_How-to-
write-a-SMT-v1.1.pdf). For all Submodel Templates semantic definitions aspect models conformant to SAMM
[2] are provided to be compliant to IDTA as well as to Catena-X modelling processes. Existing Submodel
Templates and existing aspect models were reused when available and appropriate. For the documentation
the “Model based workflow with single source AsciiDoc” was applied, this means main part of the
documentation are generated from source code.

The Submodel Template Specifications including the .aasx files etc. will be pulished here: submodel-
templates/published at main - admin-shell-io/submodel-templates

The .ttl file of the Aspect Models for these Submodel Templates including generated files will be published
here: admin-shell-io/smt-semantic-models: This repository is for aspect models that are used as semantic
definition in Submodel Templates. For review the files are here: admin-shell-io/smt-semantic-models at smt-
xg/BatteryPass Working.

1.4Scenarios, requirements and design decisions

1.4.1 Scenarios

1.4.1.1Basic Information about Battery Condition

A potential electric vehicle buyer at a used car dealership wants to check the battery condition of a 2025
electric vehicle. They locate the QR code on the battery housing and scan it using their smartphone. Through
the Digital Battery Passport interface and the provided AAS, they can access:

Battery Model: XYZ-Battery Model

Initial Capacity: 82 kWh

Current Capacity: 77.1 kWh (94% of original capacity)
Manufacturing Date: March 2025

This information helps the buyer make an informed decision about the vehicle's value and remaining battery
life, providing transparency about the battery's current state and performance capabilities.

1.4.1.2Recycling Batteries

A recycling facility receives an EV battery for evaluation of potential second life applications (e.g., Home
Energy Storage, Industrial Buffer Storage). The recycling technician scans the QR code to access essential
information through the Digital Battery Passport as AAS:

Battery assessment data such as:

Initial/Current Capacity: 111.5 kWh / 89.2 kWh
Usage History:
o Charging Cycles: 1124
o Temperature Extremes: Max 42°C, Min -8°C
o Deep Discharge Events: 1
Module Health Status: All 10 modules functional
Safety Instructions: Handling protocols and dismantling guide


https://industrialdigitaltwin.org/wp-content/uploads/2025/06/IDTA_How-to-write-a-SMT-v1.1.pdf
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https://github.com/admin-shell-io/submodel-templates/tree/main/published
https://github.com/admin-shell-io/submodel-templates/tree/main/published
https://github.com/admin-shell-io/smt-semantic-models
https://github.com/admin-shell-io/smt-semantic-models
https://github.com/admin-shell-io/smt-semantic-models/tree/smt-xg/BatteryPass_Working
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Based on this data, the recycler can quickly determine if the battery is suitable for refurbishment and second
life use, or if it should be directed to material recycling, ensuring optimal resource utilization.

1.4.2 Design Decisions

The Digital Battery Passport (DBP) contains 7 different Submodels where three are derived from existing
IDTA Submodel Template specifications, namely Digital Nameplate for Industrial Equigment 3.0 (IDTA-
02006), Handover Documentation 2.0 (IDTA-02004), and Product Carbon Footprint 1.0 (IDTA-02023):

o Digital Battery Passport - Part 1: Digital Nameplate 1.0 (IDTA-02035-7)
o Digital Battery Passport - Part 2: Handover Documentation 1.0 (IDTA-02035-2)
e Digital Battery Passport - Part 3: Product Carbon Footprint 1.0 (IDTA-02035-3)

These Submodels will provide semanticlds as specified in the orign specification documents (mainly based
on ECLASS, IEC CDD and IDTA).

A new Submodel will be created as extenstion of Generic Technical Data 2.0 Submodel Template (IDTA-
02003-2-0):

e Digital Battery Passport - Part 4: Technical Data 1.0 (IDTA-02035-4)
The semanticlds are based on ECLASS, otherwise the corresponding aspect model semantics are used.
The remaining three Submodels are coming from the “BatteryPass made with Germany” project.

e Digital Battery Passport - Part 5: Product Condition 1.0 (/DTA-02035-5)
e Digital Battery Passport - Part 6: Material Compostion 1.0 (/IDTA-02035-6)
e Digital Battery Passport - Part 7: Circularity 1.0 (IDTA-02035-7)

The used semanticlds are based on the corresponding aspect models.

All relevant documents (e.g. PDFs) for the DBP are manged by the Digital Battery Passport - Part 2:
Handover Documentation 1.0. At specific locations within the submodels in

e Digital Battery Passport - Part 1: Digital Nameplate 1.0 (IDTA-02035-1)
e Digital Battery Passport - Part 3: Product Carbon Footprint 1.0 (IDTA-02035-3)
e Digital Battery Passport - Part 7: Circularity 1.0 (/IDTA-02035-7)

A document identifier is provided, which must be matched with a document identifier in the “Handover
Documentation” submodel in order to obtain the complete details of the document (e.g., document title, path
to the PDF, etc).

The following figure gives an overview, how the the provides submodels and aspect models relates to
eachother and should converge to a AAS representation that can be used for the Digital Battery Passport.
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Figure 1: Conceptional overview of the design of the Digital Battery Passport based on the AAS




2 Overview of Digital Battery Passport as AAS

2.10verview

The following figure gives an example overview of an AAS that contains all submodels as specified in the
parts 1 to 7. Such an AAS providing all required data information will fullfill the European Union regulatory
requirements for batteries. The AAS can be provided as a file (also known as an AASX file) or offered via a
standardized REST API for AAS [11].

+ ¥ “Digital Battery Passport Example” V1.0 [nttpsy/example.com/ids/sm/1203_7012_1142_1277] of [https://example com/BatteryAsset123, Instance)
https://example.com/ids/sm/120 oe @Aﬁeﬂnﬂ:mﬂﬁnn https://example.com/BatteryAsset123

3_7012_m42.1277 " Liebw m'ﬂaﬂ;ﬂyﬂim:phle' V1.0 [https://admin-shellio/idta/SubmadelTemplate/Dig yPassport/Digi late/1/0]

* [EX] "HandoverDocumentation” V1.0 [http=:/admin-hellio/idta/SubmodelTemplate/DigitalBatteryPassport/HandoverDocumentation/1/0]

m - [BX] CarbonFootprint® ¥1.0 [htips//admin-shell o/idta/SubmodelTemplate/DigitalEatteryPassport/CarbonFootprint/1/0]

m *TechnicalData" V1.0 [https://admin-shellio/idta/Submode Template/DigitalBatteryPsssport/TechnicalData/1/0]

Submodel element b m “ProductCondition™ V1.0 [urnzsamm:io.admin-shell.idta batterypass.product_condition: 1.0.0#ProductCondition/submodel]

- BX] -materiaiComposition® V1.0 jur e SRR EE e el L e

Submodel element

[N Circutarity” V1.0 [urn:sammio.admin-shellicta batterypass. Circularity:1.2. 0#Cieularity/submodel]

https://example.com/BatteryAss
et123

Figure 2: AAS example of a Digital Battery Passport with all submodels (screenshot from AASX
Explorer)

4 m “BatteryNameplate® V1.0 [htips://admin-shellio/idta/SubmodelTemplate/DigitalB. yPassport/Digitalh plate/1/0]
m "URIOfTheProduct® = http://example.org/battery/passport/0001 @{SMT/Cardinality=C0ne}

m “ManufacturerName™ — Example Manufacturer @{SMT/Cardinality=One}
I m “Addressinformation” (3 elements) @{SMT/Cardinality=Cne}
“SerialNumber® = SN-EXAMPLE-0001 @{SMT/Cardinality=0ne}
“DateOfManufacture” = 2025-01 @{SMT/Cardinality=0ne}
m “UniqueFacilityldentifier” = FAC-EXAMPLE-01 @{SMT/Cardinality=Cne]}
“LifeCycleStage™ = original @{SMT/Cardinality=One}
“"Operatoridentifier” = XY-ACMED1-000 @{SMT/Cardinality=ZeroToOne}
m'Manu{adﬂrﬂideMiﬁH" @{Cardinality=0ne}
- “Markings™ (5 elements) @{SMT/Cardinality=0ne}
4 m:mo "Markings 0" (2 elements)
“MarkingName" = Separate collection symbol
m “MarkingFile" = /assets/markings/separate-collection.png
I mum "Markings_1" (5 elements)
m:mz "Markings_2" (5 elements)
m#ﬂ} "Markings_3" (5 elements)
m:&m "Markings_4" (5 elements)
= “EUDedarationOfConformity” (1 elements) @{SMT/Cardinality=Cne}
m#lﬂ) "Documentidentifier™ = DOC-EUDECL-2025-001 @{SMT/Cardinality=0OneToMany}
I ' OfTe portsProving iance™ (1 elements) @{SMT/Cardinality=0ne}

Figure 3: Sample instance of the BatteryNameplate submodel



The following subsections provide an overview of the submodel content. Specification details can be found in
the relevant specification submodel template documents.

2.2Digital Nameplate for the Digital Battery Passport

Specification details can be found in Digital Battery Passport - Part 1: Digital Nameplate 1.0 (IDTA-02035-17).

The Submodel template is derived from "Digital Nameplate for Industrial Equigment 3.0 (IDTA-02006)" and
extended with battery specific attributes as needed in DIN DKE SPEC 99100.

This submodel is mainly used to provide all Identifier-related information, e.g., of the battery and
manufacturer.

The following figure gives an overview of the submodel template.

4 m <T> "BatteryNameplate™ V1.0 [https://admin-shell.io/idta/SubmodelTemplate/DigitalBatteryPassport/DigitalNameplate/1/0]
'UR!Dﬂ'herdm' @{SMT/Cardinality=0ne]}
m “"ManufacturerName™ — @{SMT/Cardinality=0ne}
m‘ﬂddrewslnlnnnation' @{SMT/Cardinality=Cne}
m‘SeriaINumhcr' @{SMT/Cardinality=0One}
m‘DatEOfManufacture' @{SMT/Cardinality=0ne}
'Uniquei-'acill'tylduﬂiﬁer' @{SMT/Cardinality=0ne}
“LifeCycleStage™ = original @{SMT/Cardinality=Cne}
m‘ﬂpemnﬂdﬂrtiﬁer" @{SMT/Cardinality=ZeroToOne}
m‘Manuhctureddentiﬁcr' @{Cardinality=0ne}
i “Markings™ (1 elements) @{SMT/Cardinality=Cne}
4 "EUDeclarationOfConformity™ (1 elements) @{SMT/Cardinality=0ne}
m #00 "Documentidentifier” @{SMT/Cardinality=0neToMany}
4 “ResultsOfTestReportsProvingCompliance™ (1 elements) @[SMT/Cardinality=0ne}
#00 "Documentldentifier” @{SMT/Cardinality=0OneToMany}

Figure 4: Overview submodel template Digital Battery Nameplate

2.3Handover Documentation for the Digital Battery Passport

Specification details can be found in Digital Battery Passport - Part 2: Handover Documentation 1.0 (IDTA-
02035-2).

The Submodel template is derived from the Submodel template "Handover Documentation 2.0 (IDTA-
02004)" where some mandatory elements are not contained or decleard as optional.

This submodel is used to provide all relevant documents needed for the Digital Battery Passport.

The following figure gives an overview of the submodel.



4 m «T> “"HandoverDocumentation™ V1.0 [https://admin-shell.io/idta/SubmodelTerplate/DigitalBatteryPassport/HandoverDocumentation/1/0]
4 m “"Documents”™ (1 elements) @{SMT/Cardinality=0ne}
4 m #00 "Document” (3 elements) @{SMT/Cardinality=OneToMany}
4 m "DocumentClassifications™ (1 elements) @{SMT/Cardinality=0ne}
4 m #00 "DocumentClassification™ (3 elements) @{SMT/Cardinality=COneToMany}
“ClassMame™ @{SMT/Cardinality=One} @{ExampleValue=Material and Substance Informaticnen@en}
m “Classld® @{SMT/Cardinality=One} @{ExampleValue=24}
“ClassificationSystem™ @{SMT/Cardinality=0ne} @{ExampleValue=DIN_SPEC_99100}
4 m “"Documentlds™ (1 elements) @{SMT/Cardinality=0ne}
F m #00 "Documentld” (3 elements) @{SMT/Cardinality=0OneToMany}
m "DocumentDomainld® @{SMT/Cardinality=0ne} @{ExampleValue=https://domain.com/...}
"Documentidentifier™ @{5MT/Cardinality=0ne} @{ExampleValue=XF20-884}
"DocumentisPrimary” @{SMT/Cardinality=ZeroToOne} @{ExampleValue=true}
4 m "DocumentVersions” (1 elements) @{SMT/Cardinality=0ne}
4 m #00 "DocumentVersion” (6 elements) @{SMT/Cardinality=CneToMany}
4 "Language” (1 elements) @{SMT/Cardinality=Cne}
#00 <no idShort!> = en @{SMT/Cardinality=CneToMany} @{ExampleValue=en}
"Version” @{SMT/Cardinality=ZeraToOne} @{ExampleValue=V1.2}
m “Title® @{SMT/Cardinality=0ne} @{ExampleValue=Examplary title@en}
m "Subtitle” @{SMT/Cardinality=ZeroToOne]} @{ExampleValue=Examplary subtitle@en}
m "Description” @{SMT/Cardinality=ZeroToOne} @{ExampleValue=Abstract@en}
4 "DigitalFiles” (1 elements) @{SMT/Cardinality=Cne}
m #00 <no idShort!> @{SMT/Cardinality=0OneToMany} @{ExampleValue=docu_cecc_fullmanual_DE.PDF} @{AllowedldShort=DigitalFile\d{2 3]1}

Figure 5: Overview submodel template Handover Documentation

2.4Carbon Footprint for the Digital Battery Passport

Specification details can be found in Digital Battery Passport - Part 3: Product Carbon Footprint 1.0 (IDTA-
02035-3).

The Submodel template is a subset of the Submodel template "Product Carbon Footprint 1.0 (IDTA-02023)".
It is used to declared in terms of kg of carbon dioxide equivalent per one kWh of the total energy provided by
the battery over its expected service life.

The following figure gives an overview of the submodel.

4 m <T> "CarbonFootprint™ V1.0 [https://admin-shell.io/idta/SubmodelTemplate/DigitalBatteryPassport/CarbonFootprint/1/0]
4 "ProductCarbonFootprints™ (1 elements) @{SMT/Cardinality=0ne}
4 m#ﬂﬂ “ProductCarbonFootprint” (7 elements)
4 “PcfCalculationMethods™ (1 elements) @{SMT/Cardinality=0ne}
m #00 "PcfCalculationMethod” @{SMT/Cardinality=0ne}
m "PcfCD2eq” [CO2eq] @{SMT/Cardinality=0One}
m “ReferencelmpactUnitForCalculation” @{SMT/Cardinality=0ne}
"QuantityOfMeasureForCalculation® @ {SMT/Cardinality=0ne}
4 “LifeCyclePhases™ (1 elements) @{SMT/Cardinality=0ne}
m #00 "LifeCyclePhase” @{SMT/Cardinality=0ne}
m “PerformanceClass® @{SMT/Cardinality=0One}
4 "WebLinkToPublicCarbonFootprintStudy™ (1 elements) @{SMT/Cardinality=Cne)}
m #00 "Documentidentifier” = XF30-884 @{SMT/Cardinality=0OneToMany}

Figure 6: Overview submodel template Carbon Footprint



2.5Technical Data for the Digital Battery Passport
Specification details can be found in Digital Battery Passport - Part 4: Technical Data 1.0 (IDTA-02035-4).

The submodel instance Technical Data is used to provide all static (model) technical based data attributes of
a battery as decleated in the DIN DKE SPEC 99100, exceptions are carbon footprint, materials, and
circularity (each have their own submodels, see next sections).

The following figure gives an overview of the submodel.



4 m <T> "TechnicalData™ V1.0 [https:/fadmin-shellio/idta/SubmodelTemplate/DigitalBatteryPassport/TechnicalData/1/0]
| m “Generalinformation® (10 elements) @{Cardinality=0ne}
4 m “TechnicalPropertyAreas” (6 elements) @{Cardinality=Cne}
B m "CapacityEnergyVoltage" (6 elements) @{Cardinality=0ne}

“MNominalVoltage® = 4.3 @{Cardinality=Cne}
"MinVoltage” = 2.04 @{Cardinality=Cne}
m “"MaxVoltage™ = 6 @{Cardinality=0ne]
m “RatedCapacity” = 210 @{Cardinality=Cne}
“CapacdityFade” = 10 @{Cardinality=ZeroToOne}
m “CertifiedUsableBatteryEnergy™ = 100 @{Cardinality=ZeroToCne}

4 m “RoundTripEnergyEfficiency” (4 elements) @{Cardinality=Cne)
“InitialRoundTripEnergyEfficiency™ = 100 @{Cardinality=0ne}
"RoundTripEnergyEfficiencyAt50PercentOfCycleLife® = 100 @{Cardinality=Cnel
m “EnergyRoundTripEfficiencyFade” = 10 @{Cardinality=ZeroToOne}
m “InitialSelfDischargingRate” = 2 @{Cardinality=ZercToOne}

4 m “Resistance™ (6 elements) @{Cardinality=Cne}
“InitialinternalResistanceOnBatteryCellLevel® = 67 @{Cardinality=0ne}
m “InitialinternalResistanceOnBatteryPackLevel® = 23 @{Cardinality=0ne}
“InitialinternalResistanceOnBatteryModulelevel” = 10 @{Cardinality=ZeroToOne}
“InternalResistancelncreaseOfBatteryCellLevel® = 10 [percent] @{Cardinality=ZeroToOne}
"InternalResistancelncreaseOfBatteryPacklevel” = 10 @{Cardinality=Cne)
m "InternalResistancelncreaseOfBatteryModulelevel” = 10 [percent] @{Cardinality=ZeroTolne}

e m “PowerCapability” (4 elements) @{Cardinality=0ne}

“MaximumPermittedBatteryPower™ = -1.7976931348623157e+308 @{Cardinality=0ne}
“PowerFade™ = 23 @{Cardinality=0ne}
“RatioMorminalBatteryPowerAndBatteryEnergy® = 0.611 [percent] @{Cardinality=ZeroToOne]
o “OriginalPowerCapability™ (1 elements) @{Cardinality=0ne}
I m#ﬂﬂ "PowerCapabilityAt™ (2 elements) @{SMT/Cardinality=0OneToMany}

4 m “Temperature™ (2 elements) @{Cardinality=Cne}

m “TemperatureRangeldleState_LowerBoundary” = -19 @([Cardinality=Cne)
“TemperatureRangeldleState_UpperBoundary® = 49 @[Cardinality=0ne}

4 m “Lifetime® (4 elements) @{Cardinality=0ne}
“ExpectedLifetimelnCalendarYears * = 15 [ye=ar] @{Cardinality=Cne}
m “ExpectedNumberOfCycles™ [cycle] @{Cardinality=Cne}
"CapacityThresholdExhaustion™ = 23 @{Cardinality=ZeroToOne}
"CRateOfRelevantCyclelifeTest” [C] @{Cardinality=0ne}

Figure 7: Overview submodel template Technical Data

2.6 Product Condition for the Digital Battery Passport

Specification details can be found in Digital Battery Passport - Part 5: Product Condition 1.0 (IDTA-02035-5).

This submodel is used to for all dynamic item attributes as specified in the DIN DKE SPEC 99100. Every
dynamic attributes is modelled as a pair with value und updateDate.



The following figure gives an overview of the submodel.

4 m <T> "ProductCondition™ V1.0 [urn:samm:io.admin-shellidta.batterypass.product_condition: 1.0.0#ProductCondition/submodel]
! m “EnergyThroughput™ (2 elements) @{SMT/Cardinality=7eroToOne}
| m “CapacityThroughput” (2 elements) @{SMT/Cardinality=ZeroToOne}
| m "NumberOfFullCycles™ (2 elements) @{SMT/Cardinality=Cne}
| m “StateQfCertifiedEnergy”™ (2 elements) @{SMT/Cardinality=7eroToOne}
| m “RemainingEnergy” (2 elements) @{SMT/Cardinality=ZeroToOne}
| m "RemainingCapacity” (2 elements) @{SMT/Cardinality=ZeroToOne}
I N1 "NegativeEvents® (1 elements) @{SMT/Cardinality=7eroToOne}
I X1 “InformationOnAccidents” (1 elements) @{SMT/Cardinality=0ne}
I m “Temperaturelnformation™ (5 elements) @{SMT/Cardinality=Cne}
! m “RemainingPowerCapability™ (2 elements) @{SMT/Cardinality=ZeroToOne}
[ m "EvolutionOfSelfDischarge” (2 elements) @{SMT/Cardinality=ZeroToOne}
| m "CurrentSelfDischargingRate™ (2 elements) @{SMT/Cardinality=7eroToOne}
| m “RemainingRoundTripEnergyEfficiency” (2 elements) @{SMT/Cardinality=ZeroToOne}
i m “StateQfCharge” (2 elements) [3%] @{SMT/Cardinality=0ne]}

Figure 8: Overview submodel template Product Condition

2.7Material Composition for the Digital Battery Passport

Specification details can be found in Digital Battery Passport - Part 6: Material Composition 1.0 (IDTA-02035-
6).

This submodel is used to provide information of the material acquisition of the battery including harzardous
substances based on DIN DKE SPEC 99100.

The following figure gives an overview of the submodel.



4 m <T> "MaterialComposition™ V1.0 [urn:samm:io.admin-shellidta.batterypass.matenal_compasition:1.0.0#MaterialComposition/submodel]
4 m “BatteryChemistry™ (2 elements) @{SMT/Cardinality=0ne}
m “ShortName™ = NMC @{SMT/Cardinality=0One}
m “ClearName™ = Lithium nickel manganese cobalt oxides @{SMT/Cardinality=0ne}
4 “BatteryMaterials™ (1 elements) @{SMT/Cardinality=0ne}
Fl m #00 “BatteryMaterial® (5 elements) @{SMT/Cardinality=0OneToMany}
! m "BatteryMaterialLocation™ (2 elements) @{SMT/Cardinality=Cne}
"BatteryMaterialldentifier” = 7439-93-2 @{SMT/Cardinality=0ne}
m “BatteryMaterialName" = Lithium @{SMT/Cardinality=0ne}
m “BatteryMaterialMass™ [gram] @{SMT/Cardinality=Cne}
m “IsCriticalRawMaterial” = true @{SMT/Cardinality=0ne}
4 (VI "HazardousSubstances” (1 elements) @{SMT/Cardinality=Cne}
4 m #00 "Hazardous5Substance™ (6 elements) @{SMT/Cardinality=ZeroToMany}
m "HazardousSubstanceClass™ @{SMT/Cardinality=0ne}
m “HazardousSubstanceMame® ©@[5MT/Cardinality=Cne}
"HazardousSubstanceConcentration” [percent] @{SMT/Cardinality=0ne}
4 "HazardousSubstancelmpact” (1 elements) @{SMT/Cardinality=0ne}
m #00 “Impact™ @{SMT/Cardinality=ZeroToMany}
4 m "HazardousSubstancelocation® (2 elements) @{SMT/Cardinality=0ne}
“ComponentName™ = Anode @{SMT/Cardinality=ZeroToOne}
m “"Componentld” @{5MT/Cardinality=ZeroToOne}
m “HazardousSubstanceldentifier” @[SMT/Cardinality=Cne)

Figure 9: Overview submodel template Material Composition

2.8Circularity for the Digital Battery Passport
Specification details can be found in Digital Battery Passport - Part 7: Circularity 1.0 (IDTA-02035-7).
This submodel is used to provide all circularity-based information based on the DIN DKE SPEC 99100.

The following figure gives an overview of the submodel.



- m «T> “Circularity” V. [urn:samm:io.admin-shell.idta batterypass.circularity:1.0.0#Circularity/submodel]
4 "DismantlingAndRemovallnformation” (1 elements) @{SMT/Cardinality=0ne)
[2233 #00 “Documentidentifier”  @{SMT/Cardinality=OneToMany}
4 'SpareParlSouzccs' (1 elements) @{SMT/Cardinality=0ne}
4 m#m *SparePartSupplier” (5 elements) @{SMT/Cardinality=ZeroToMany}
m‘ﬂameﬂﬁuppliﬂ' @®{SMT/Cardinality=One]
4 m “AddressOfSupplier” (3 elements) @{SMT/Cardinality=Cne}
m‘HaﬁorBICDde' @{SMT/Cardinality=0ne}
[T “PostalCode” @isMT/Cardinality=One}
[AT] “street” @isMT/Cardinality=0ne)
] m “EmailAddressOfSupplier” (4 elements) @[{SMT/Cardinality=0ne}
M'Emailﬂddmss' @{SMT/Cardinality=One}
M'Puhlid(ey' @{SMT/Cardinality=ZeraToOne}
m‘Typd}fEmailAddl‘ess' @{SMT/Cardinality=ZeroToOne}
'Typeoﬂ’uhlicuey' @{SMT/Cardinality=ZeroToOne}
M'Supplier"ﬂehﬂddress' @{SMT/Cardinality=0ne}
F "Components” (1 elements) @{SMT/Cardinality=0ne}

4 m#ﬂﬂ "Component” (2 elements) @{SMT/Cardinality=0neToMany}
M'Partﬂame' @{SMT/Cardinality=0ne}
m‘l’ar‘tﬂumher' @{SMT/Cardinality=0ne}

4 3V} "RecycledContentinformation” (1 elements) @{SMT/Cardinality=0ne}
a4 m#ﬂﬂ “RecycledContent” (3 elements) @{SMT/Cardinality=0OneToMany}

'PreConsumerShare' @{SMT/Cardinality=ZercToOne}

'chcledeﬁal' @{SMT/Cardinality=0ne)

'PostCnnmnmrShare' @{SMT/Cardinality=ZeroToOne}

4 m “SafetyMeasures™ (2 elements) @{SMT/Cardinality=0ne}
4 VI "Safetylnstructions” (1 elements) @{SMT/Cardinality=C0ne}

m #00 "Documentldentifier™ @{SMT/Cardinality=0neToMany}

4 “ExtinguishingAgents" (1 elements) @{SMT/Cardinality=0ne}
#00 "ExtinguishingAgent™ @{5MT/Cardinality=0neToMany}
4 m "EndOfLifelnformation” (3 elements) @{SMT/Cardinality=0ne}
4 “"WastePrevention” (1 elements) @{SMT/Cardinality=0ne}

#00 "Documentldentifier™ @{5MT/Cardinality=CneToMany}

a4 “SeparateCollection” (1 elements) @{SMT/Cardinality=0ne}

#00 "Documentldentifier™ @{SMT/Cardinality=0neToMany}

4 “InformationOnCollection™ (1 elements) @{SMT/Cardinality=0ne}

m #00 "Documentldentifier™ @{SMT/Cardinality=CneToMany}

m “RenewableContent® [percent] @{3MT/Cardinality=0ne}

Figure 10: Overview submodel template Circularity



Annex A. Explanations on used table formats

1.

General

The used tables in this document try to outline information as concise as possible. They do not convey all
information on Submodels and SubmodelElements. For this purpose, the definitive definitions are given by a
separate file in form of an AASX file of the Submodel template and its elements.

2. Tables on Submodels and SubmodelElements

For clarity and brevity, a set of rules is used for the tables for describing Submodels and SubmodelElements.

The tables follow in principle the same conventions as in [5].
The table heads abbreviate 'cardinality’ with 'card'.

The tables often place two informations in different rows of the same table cell. In this case, the first
information is marked out by sharp brackets [] form the second information. A special case are the
semanticlds, which are marked out by the format: (type)(local)[idType]value.

The types of SubmodelElements are abbreviated:

SME type SubmodelElement type

Property Property

MLP MultiLanguageProperty
Range Range

File File

Blob Blob

Ref ReferenceElement

Rel RelationshipElement

SMC SubmodelElementCollection

If an idShort ends with {00}, this indicates a suffix of the respective length (here: 2) of decimal digits,
in order to make the idShort unique. A different idShort might be choosen, as long as it is unique in
the parent’s context.

The Keys of semanticld in the main section feature only idType and value, such as:
[IRI]https://admin-shell.io/vdi/2770/1/0/Documentld/Id. The attributes "type" and "local" (typically
"ConceptDescription" and "(local)" or "GlobalReference" and (no-local)") need to be set accordingly;
see [6].

If a table does not contain a column with "parent" heading, all represented attributes share the same
parent. This parent is denoted in the head of the table.

Multi-language strings are represented by the text value, followed by '@'-character and the 1ISO 639
language code: example @EN.

The [valueType] is only given for Properties.
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