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Current battery supply chains are highly vulnerable to disruption due to force majeure, geopolitical and 
economic issues. Tracing supply chain materials is required through the European Battery Directive for 
large format EV batteries sold in the EU.  In the US, there is a voluntary effort guided by SAE to establish 
standard protocol for tracing critical battery materials in compliance with tariff and tax incentive purposes.  
This data may be highly confidential to battery manufacturers but with proper data security, could be highly 
informative of government industrial policy and support to ensure sufficient battery materials are available 
at scale to support industry growth at scale and can be informative to industrial strategy to provide 
appropriate levels of “onshoring” and “friendshoring” a complex supply chain to be robust against 
disruptions.



U.S. Securities and
Exchange Commission draft proposal 
for Corporate Climate Disclosures

U.S. Dodd Frank 1502 – Form SD

California draft End-of-Life Policy 
for Lithium-Ion Batteries

Canada’s Towards Sustainable Mining 
Guiding Principles

FSB Task Force on Climate-
Related Financial Disclosures
Revising U.S. Mining Law of 1872

HR 8187

Relevant global policies
NORTH AMERICA EUROPE APAC

European Union Battery Regulation

Germany BMWk Battery Passport

Circular Economy Action Plan

OECD Critical and Conflict Minerals

OECD Due Diligence Act

Sustainable Products Initiative

EU Carbon Border Adjustment 
Mechanism

FSB Task Force on Climate-
Related Financial Disclosures

China MIIT Measures for the 
Management of Traceability of 
Recycling and Utilization of NEV 
Batteries

Australia Environment Protection and 
Biodiversity Conservation Act (EPBC)

Canada’s Towards Sustainable Mining 
Guiding Principles

Singapore Zero Waste Masterplan

Singapore Carbon Pricing Act

Global battery Initiatives to address Material needs

SAE Battery Traceability



EU Battery Regulation requires more from industry

On average, OEMs
know only 10% of
their Tier 2 suppliers.

Efficient & robust data collection

System interoperability

Reputational and financial risks

Increased time & resource required



So what is the European Battery Directive?

The digital battery passport will be a core tool to enable the sustainable scaling of battery value 
chains globally. While decarbonization and dematerialization are overarching goals of the 
European Green Deal, more ambitious action from both business and politics is required. 
Battery Passport is a lighthouse example of using innovation to achieve these goals, support 
legal implementation, and empower companies to take informed decisions on their supply 
chains and products.

https://thebatterypass.eu/

The Directive 2006/66/EC of the European Parliament and of the Council of 6 September 
2006 on batteries and accumulators and waste batteries and accumulators and repealing 
Directive 91/157/EEC, commonly known as the Battery Directive, regulates the 
manufacture and disposal of batteries in the European Union with the aim of "improving 
the environmental performance of batteries and accumulators"

…and what is the EU Battery Passport?

It provides a legal framework for regulating battery technology, 
manufacturing, use, and recycling/disposal

…A tool for tracking battery materials from extraction through recycling

https://thebatterypass.eu/
https://en.wikipedia.org/wiki/Battery_(electricity)
https://en.wikipedia.org/wiki/European_Union


…and why is it so important to the EU?
• The EU lacks critical raw materials in region to support a regional supply chain for lithium-ion based battery 

technologies 

• Historically, the EU has purchased products it cannot manufacture from sources abroad.  The critical nature 

of electrification and energy storage and recent global events have shown the need for a level of 

independence. 

• Materials such as those in batteries are historically aggregated and shipped outside EU for 

reclamation/recycling in regions where environmental law is less strict.

• This has driven the EU to develop a policy to capture and retain these critical materials “in region”

• The regulation will require battery manufacturers to begin using recycled materials beginning in a phase-in 

starting as early as 2027.

• The vision is to have circular supply chain similar to the 99.99% recyclability of conventional Pb-acid batteries

• The Battery Passport is also designed to place focus on material provenance, carbon footprint from 

manufacturing, and Environmental/Social Governance (ESG)

…it will take years to scale fully closed-loop li-ion battery recycling 



Batteries manufactured or placed into service in EU will need to fulfill:

1.Sustainability and safety requirements
• Carbon footprint, recycled content, performance and safety

2.Labelling and information requirements
• Sustainability information, battery state of health

3.End-of-life management provisions
• Collection targets, recycling efficiencies, materials recovery

4.Product and due diligence requirements
• Enforcement of product requirements and supply chain due diligence

5.Electronic information exchange systems and battery passport
• European Management System and digital battery passport

6.Mandatory green public procurement
• Sustainable government procurement

7.Other provisions on conformity assessment
• Notification of conformity, market surveillance

Many of the detailed elements  of the Battery passport are still being defined

Battery Pass: Battery Passport Content Guidance 
https://thebatterypass.eu/resources/



EU Commission’s European Electronic Exchange System
Creates “transparency along supply and value chains for all stakeholders”

European Electronic Exchange System

General
• Battery manufacturer
• Battery type
• Model
• Date placed in market
• Manufacturing place and

date
• Battery composition, incl. 

critical raw materials

Responsible Sourcing
• Carbon footprint 

declaration meeting EU 
methodology

• Proof of adhering to EU
supply chain due diligence
regulations

• Proof of recycled content 
in accordance w/ EU 
requirements

Performance & Durability
• Rated capacity
• Capacity fade
• Minimal, nominal and 

maximum voltage, with 
temperature ranges

• Original power capability 
and limits

• Power fade
• …and more…

Dismantling & Safety
• Detailed composition
• Dismantling information
• Safety measures
• Date placed in market
• Results of test results
• …and more…

Data to be made available to the public Data Avail. to certain participants

Digital “Battery Passport”

From Circulor



EU Battery Regulation requires:

*Light Mobility Transportation (scooters, e-bikes)
Strictly Private & Confidential. For addressee only.

Provenance Co2 Tracking ESG Battery 
Passport

European Electronic 
Exchange System

+ +

As currently written, OEMs, pack manufacturers and cell manufacturers must prove:
- the product’s CO2 through production as early as 2024,
- origin and compliance with OECD Due Diligence guidelines,
- amount of recycled content, as early as 2027.

And must provide a digital “Battery Passport” that stores this information as early as 2026.

From Circulor
…EVERYTHING that is part of a “battery pack” is required to be tracked



2022

2024

2026

2028

2030

2032

2034

2036

Carbon footprint declaration requirements for EV & industrial batteries, 1st Jul

Mandatory performance &
durability reporting

Mandatory reporting 
of recycled content

Min. recycled 
content 4

Minimum requirements for recycled battery content increased 5

EU Battery Regulation passed March 31, 2022

Collection rate increases to 45%

Collection rate 
increases to 65%

Collection rate 
increases to 70%

Material recovery 
rates increase 2

Recycling efficiency values increase: 
Li-on batteries 70%; lead acid 80%

Material recovery 
rates increase 3

Carbon 
performance 

classesMandatory compliance with 
carbon footprint threshold

Information & labelling requirements

Battery passport 
required and Electronic 

Sytem introduced

EU Regulation Requirement Timeline*

Recycling efficiency 
increases 1

*Timeline subject to change and approval in final regulatory process
1 Li-on batteries 65%; lead acid 75%

2 Co, Ni, Li, Cu to 90%, 90%, 35%, 90%; lead to 90%
3 Co, Ni, Li, Cu to 95%, 95%, 70%, 95%; lead to 95%

4 12% cobalt, 85% lead, 4% lithium, 4% nickel
5 (20% cobalt, 85% lead, 10% lithium, 12% nickel). Lead remains 85%, 1st Jan



8

German government selected eleven companies to design content, technical, and 
cross-industry standards for battery passport.

Circulor leads "Battery Pass Demonstrator" work package, using content and technical 
standards to simulate data flows and system transactions.

Demonstrator is to standardize dataspace to manage passports and has high
potential for global adoption.

German government launched pilot "Battery Pass”
In consortium with:

 A comprehensive specification for the data to be included in the EU DPP for batteries
 Based on German Battery Pass
 100% overlap with the key data points identified by industry
 Goes much further into areas beyond our scope, however (e.g. carbon footprinting, 

recycling)
 Requirements include:

• Materials used in cathode, anode and electrolyte
• a) The battery passport must contain information on the detailed composition of the battery.
• b) Information on the detailed composition must include materials used in the cathode, anode and electrolyte.
• c) Information on the detailed composition must relate to the battery model.
• d) Information on the detailed composition must be accessible to persons with legitimate interest and the 

commission

DIN Spec 99100: 



Challenges Identified (So Far)

BATTERY PASSPORT

Labels, Compliance, Certifications

General Battery 
& Manufacturer 
Information

Battery Carbon 
Footprint

Supply Chain 
Due Diligence

Battery 
Materials and 
Composition

Circularity & 
Resource 
Efficiency

Performance 
& Durability

Safeguarding Trade Secrets and 
Ensuring Confidentiality

Authentication Technology and 
Combating Counterfeits

Data Collection, Format, 
Protocols, and Infrastructure Responsibility and Liability

Trust



How to solve for US needs?

SAE International and LiBridge
Assembled a working group to write a framework that 
focuses on key data points for traceability:

1. Battery capacity
2. Date of Service
3. Identification and proportions of critical minerals with 

a focus on “the electric eighteen.”
4. Producer information, especially identifying FEOC 
5. Battery components (e.g. cells)

 Objective is to hand this off to an SAE committee for 
standardization.

Battery Material Traceability 
Framework for a Standard  
Version 1.5 
 

LiBridge Working Group 
 
Bill Acker 
Dan Boweron 
Austin Brown 
Carlton Brown 
Ellen Carey 
Brian Engle 
Jim Greenberger 
Michael Hartrick 
Craig Horne 
David Klanecky 
Dustin Krause 
Frank Menchaca 
John Platt 
Kate Quick 
David Roberts 
Venkat Srinivasa  
Christian Thiele 
Laura Wagner 
Michael Watson 
 
With input from Kumi consultants and DIN DKE Spec 99100 
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1. Rationale

The electrification of transportation represents a significant means of addressing global warming related to vehicular greenhouse gas (GHG) emissions. According to the U.S. Environmental Protection Agency (EPA), transportation accounted for 28% of GHG emissions in the U.S. in 2022, the largest sector ahead of electricity production.[footnoteRef:1]  Within transportation, light duty vehicles, such as passenger cars, emitted 57% of GHGs, followed by medium and heavy-duty trucks at 25%.[footnoteRef:2] Vehicle electrification, along with the implementation of recycling and other circular economy practices, has become a priority for governments and manufacturers around the world in the effort to decrease GHG emissions. [1:  EPA, Fast Facts on Transportation Greenhouse Gas Emissions. https://www.epa.gov/greenvehicles/fast-facts-transportation-greenhouse-gas-emissions#:~:text=According%20to%20the%20Inventory%20of,U.S.%20GHG%20emissions%20in%202022.]  [2:  EPA, op.cit. ] 




This has resulted in a steep increase in production of battery electric vehicles (BEV) and in demand for batteries to power them. The International Energy Agency (IEA) reports BEV battery demand jumped 40%  between 2022 and 2023,[footnoteRef:3] with fastest growth in U.S. and Europe. The rise in production requires more essential elements such as lithium, cobalt, nickel and graphite, among others. These natural resources are the products of mining, as well as a multi-faceted supply chain. In the U.S. alone, the lead time for opening a new mine can be as much as 29 years[footnoteRef:4] due to a multitude of factors including environmental and cultural considerations. Many areas of the world, moreover, utilize exploitative practices such as child and forced labor in mining.[footnoteRef:5] [3:  IEA, Trends in Electric Vehicle Batteries. https://www.iea.org/reports/global-ev-outlook-2024/trends-in-electric-vehicle-batteries]  [4:  S&P Global, Mine Development Times, https://press.spglobal.com/2024-07-18-United-States-Ranks-Next-to-Last-in-Development-Time-for-New-Mines-that-Produce-Critical-Minerals-for-Energy-Transition,-S-P-Global-Finds]  [5:  U.S. Department of Labor, From Mines to Markets: Exposing Labor Exploitation in Critical Mineral Supply Chains. https://www.dol.gov/agencies/ilab/supply-chain-research/from-mines-to-markets-exposing-labor-exploitation-in-critical-mineral-supply-chains] 




The shortage of battery raw materials, slow development of new mines, the need for recycling and reuse, avoiding unfair labor practices—these are significant challenges to vehicle electrification and countries have approached them with varying strategies. One key tool is the tracing of battery materials, enabling re-use, identification of Foreign Entities of Concern (FEOC) and more. In the European Union (EU), battery traceability forms part of a broader initiative referred to as Eco-design for Sustainable Product Regulation (ESPR)[footnoteRef:6]. ESPR calls for traceability for a range of products, including metals and textiles, via Digital Product Passports (DPPs). These DPPs, represented as scannable QR codes that travel with products, comprise a record of constituent materials and chain of custody. The information captured will be used to support recycling and end-of-life recovery. Batteries are the first product category for which DPPs go into effect in 2027.[footnoteRef:7] [6:  Battery Pass, https://thebatterypass.eu]  [7:  Battery Pass, op.cit. ] 




As of 2024, the U.S. had not issued any mandates per se related to battery traceability. Among the provisions of the 2023 Inflation Reduction Act (IRA), however, is Section 30d, the Clean Vehicle Tax Credit[footnoteRef:8]. This opt-in program rewards manufacturers that disclose physical tracing of lithium, cobalt, nickel and graphite from domestic sources and those outside Foreign Entities of Concern (FEOC)[footnoteRef:9], which includes China.  [8:  IRS, https://www.irs.gov/credits-deductions/credits-for-new-clean-vehicles-purchased-in-2023-or-after]  [9:  MESC, https://www.energy.gov/mesc/foreign-entity-concern-interpretive-guidance] 




While the U.S. federal government has relied on incentives to motivate traceability, momentum for a consistent, shared practice has increased. In 2024, the state of California proposed Special Bill 615, requiring battery recyclers to have access to information related to battery state of health (SOH).[footnoteRef:10] This SOH requirement and the specifically targeted recovery of nickel sulfates, cobalt sulfate, and lithium salts as well as lithium compounds, cobalt, nickel, copper, aluminum, iron, manganese, and graphite[footnoteRef:11] will require some form of traceability. [10:   California Legislature, https://leginfo.legislature.ca.gov/faces/billNavClient.xhtml?bill_id=202320240SB615]  [11:  Ibid.] 


 

Both the BEV and battery markets are global. There is increasing recognition of the need for a consistent, accurate and precise means of reporting that defines a taxonomy and structure that can be commonly used and provides efficiency and clarity, while not interfering with competition and confidentiality.



The purpose of this document is to create a framework for this traceability that can be standardized and implemented quickly across the vehicle and battery supply chains on a global level. LiBridge is taking a leading role in this creation.



2. LiBridge

LiBridge is a public-private alliance created by the U.S. Department of Energy (DOE) and coordinated through Argonne National Laboratory (ANL). Its purpose is to connect (“bridge”) government and the battery ecosystem to support the development of a lithium (“li”) ion battery industry in the U.S.



In February 2023 LiBrdige issued a report, Building a Robust and Resilient U.S. Lithium Battery Supply Chain. Written by industry experts, it identified among the top three challenges to developing a U.S. lithium battery supply chain “lack of access to critical minerals and raw and processed energy materials”[footnoteRef:12] One means of addressing this, the report recommended, is to “establish an industry-led waste battery end- of-life program, harmonize regulations for transporting waste batteries, and support the recovery and use of domestically recycled content.[footnoteRef:13]” Critical to this circular economy—and indeed many of the other challenges identified—is battery material traceability. [12:  LiBridge, p. 10. ]  [13:  LiBrdige, p.16.] 




By late 2024, efforts to create an industry-based, consensus standard were underway. SAE International had established a technical committee for battery traceability. Working in cooperation with LiBridge and this industry working group, it began an expedited standardization process based on this technical framework providing high-level industry-led guidance over for traceability, including:

· Disclosure of chain of custody and producers of essential battery materials, especially lithium, cobalt, nickel and graphite;

· Support for building a robust local supply chain;

· Support for building battery manufacturing and recycling businesses.



The goal of this effort is to establish a consistent means of recording this information that would not require businesses to disclose competitive data and would not favor any one particular technology for reporting platform. This would allow businesses to flourish in a competitive environment while utilizing a consistent definition of traceability essentials, which drive transparency and efficiency. Another objective is to construct a standard that would also not duplicate or conflict with compliance with the EU DPP. The time frame for this effort is less than 12 months. 



In February 2025, the DIN, the German Institute for Standardization, released Requirements for data attributes of the battery passport. Many of those requirements match those named in this framework. Section 6 below presents a table of requirements with overlaps in highlights. This is followed by a set of questions on topics requiring further discussion. 

3. Scope



As noted elsewhere in this document, the main objective is to create a framework and standard based on industry consensus. The participants in this effort collectively recognize that there are numerous topics  associated with traceability that are out of scope but still critical. These include:

a. Safety

b. Dismantling/location in the vehicle

c. State of health

d. Carbon footprint

e. Repair and maintenance 

 As a result, this framework and the subsequent standard will not address these topics but will register these as parts of a traceability standardization road map to be worked out by all relevant parties including, industry, LiBridge, SAE International and others. 

4. References

DIN Spec 99100



ISO 22095-2020. Chain of Custody Terminology.



Roy, A., Siegel, J., Bhagdikar, P., Gankov, S. et al., "V2X Communication Protocols to Enable EV Battery Capacity Measurement: A Review," SAE Technical Paper 2024-01-2168, 2024, https://doi.org/10.4271/2024-01-2168.



SAE International Recommended Practice, Battery Terminology, SAE Standard J1715/2_202108, Revised August 2021, Issued July 2013, https://doi.org/10.4271/J1715/2_202108.





5. Definitions



6. Traceability Elements Requiring Standardization



a. Battery capacity. The standard shall include measurement of the battery’s capacity. (Note: this is a qualification for 30D.[footnoteRef:14]) For guidance, see Roy, A., Siegel, J., Bhagdikar, P., Gankov, S. et al., "V2X Communication Protocols to Enable EV Battery Capacity Measurement: A Review," SAE Technical Paper 2024-01-2168, 2024, https://doi.org/10.4271/2024-01-2168. [14:  Federal Register. https://www.federalregister.gov/documents/2023/04/17/2023-06822/section-30d-new-clean-vehicle-credit] 


b. Date of service. The standard shall include the Date of Service (DoS) for the vehicle in which the battery being tracked is located. 

c. Identification and proportions of critical minerals. The standard shall include disclosure of the critical minerals constituting the battery and their percentage of contribution to the battery. The standard shall focus on the most essential minerals (“the electric eighteen”).[footnoteRef:15] These comprise: [15:  U.S. Department of Energy, 2023 Final Critical Materials List. https://www.energy.gov/cmm/what-are-critical-materials-and-critical-minerals#:~:text=Critical%20minerals%3A%20The%20Secretary%20of,%2C%20dysprosium%2C%20erbium%2C%20europium%2C] 


i. aluminum, cobalt, copper, dysprosium, electrical steel, fluorine, gallium, iridium, lithium, magnesium, natural graphite, neodymium, nickel, platinum, praseodymium, silicon, silicon carbide and terbium.

d. Producer Information/Chain of custody. Leveraging article 3 of the EUBP, which identifies  battery’s producer(s) and chain of custody, the standard shall include location information and producer of the essential minerals. The standard shall include a direction for disclosing locations identified as Foreign Entities of Concern (FEOC), particularly China, Iran, North Korea and Russia. For guidance of this see, Office of Manufacturing Energy and Energy Supply Chains (MESC), Interpretation of Foreign Entities of Concern, https://www.energy.gov/sites/default/files/2024-05/Final%20FEOC%20Guidance%204.18.2024_GS%20signed_website_0.pd

e.  Component information. The standard shall include information on the location of manufacturing of battery components. These comprise:

i. Battery: Includes battery modules

ii. Battery module: Two or more battery cells that create voltage or current

iii. Battery cell: A combination of components that can store

iv. Battery materials: Direct and indirect inputs to battery components produced through processing 

For guidance see: https://www.federalregister.gov/documents/2024/05/06/2024-09094/clean-vehicle-credits-under-sections-25e-and-30d-transfer-of-credits-critical-minerals-and-battery



The table below lists requirements for the information to be displayed on the battery label in DIN 99100. Overlaps with the above-named traceability elements are highlighted. Although not shown in. table 1, Date of Service appears as a required data element in DIN 99100 section 6 1.3.3. This is shown in table 2 below. Although not expressly identified, component information is also required in DIN 99100. 
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LiBridge process & progress
LiBridge 
A public-private alliance committed to accelerating the 
development of a robust and secure domestic supply chain 
for lithium-based batteries

Argonne National Laboratory

Leads coordination of Li-Bridge by serving as the 
facilitator between private industry and the Federal 
Consortium for Advanced Batteries

Met in August 2024 with 75+ companies

Purpose was to understand the landscape of 
traceability

Key Takeaways

Landscape is fragmented. Some companies 
complying with the EU Digital Product Passport 
(DPP). Some not engaged in traceability. No 
consistent practice or reporting. Supply chain is 
disorganized and inefficient. 
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>100 SAE EV, Hybrid, and Fuel Cell Vehicle Published Documents

https://standardsworks.sae.org/standards-committees/hybrid-ev-committee
https://standardsworks.sae.org/standards-committees/fuel-cell-standards-committee
ttps://standardsworks.sae.org/standards-committees/vehicle-battery-standards-steering-committee

EV Battery 
Recycling/Secondary 
Use: J2984, J2974, 
J3071, J2997

Fuel Cell Fueling: J2600, 
J2601, J2601/1. J2601/2, 
J2601/3,J2601/4, J2601/5, 
J2719, J2719/1, J2799, 
J1766, J2578, J2579

Fuel Cell Testing: 
J2615, J2616, J2617, 
J3219

Energy Transfer 
Systems: J2293, 
J2293/1, J3072

EV, Hybrid, Fuel Cell 
Vehicle Safety: J1766, 
J2344, J2910, J2578, 3108, 
J3108/1, J3235, J2950, 
J3325, J2929, J2464

EV, Hybrid, Fuel 
Cell Vehicle Crash 
Safety: J3040, 
J1766, J2990, 
J2990/2

EV, Hybrid, Fuel Cell 
Vehicle Terminology: 
J1715, J1715/2 J2574, 
J2760

EV, Hybrid, Fuel Cell Vehicle 
Economy, Range / Power: 
J2991, J1798, J2758, J2946, 
J2572, J2907, J2908, J1634, 
J1711, J2711

EV Charging 
Safety: J1718, 
J2953/1, 
J2953/3 

EV Charging & Grid 
Communications:

J1772, J1773, J2293, 
J2836, J2841, J2847, 
J2894, J2931, J2954, 
J3068, J3105, J3105-
1, J3105-2, J3105-3, 
J2799, J3271, J3400, 
J3400/1

Fuel Cell Systems: 
J2579, J2594, J3089

Battery Testing: 
J1798, J1798/1,
1798/2, J2288, 
J2289, J2380, 
J2758, J3220, 
J3277, J3277/1

https://standardsworks.sae.org/standards-committees/hybrid-ev-committee
https://standardsworks.sae.org/standards-committees/fuel-cell-standards-committee
https://standardsworks.sae.org/standards-committees/vehicle-battery-standards-steering-committee


Vehicle Battery Standards Steering Committee

750+      

171     

32     

40

Subcommittees

Published Documents

Represented Employers (OEM’s, Suppliers, Government, and 
Academia)

Committee Membership Individual Participants



SAE Vehicle Battery Standards Steering Committee

BSSC COMMITTEES: Q1 2025
BC1 Battery Safety Standards Committee
BC2 Battery Standards Testing Committee 
BC3 Battery Standards Label & Tape Committee  
BC4 Battery Transportation Committee 
BC5 Battery Size Standardization Committee 
BC6 Starter Battery Committee 
BC7 Truck Battery Systems Committee  
BC8 Battery Standards Fuel Economy & Range Committee  
BC9 Battery Standards Advanced Battery Concepts Committee 
BC10 Battery Standards Recycling Committee- 
BC11 Battery Global Traceability Committee   
BC12 Battery Test Equipment Committee 
BC13 Battery Terminology Committee 
BC14 Battery Materials Testing Committee 
BC15 Secondary Battery Use Committee 

BC16 Start-Stop Battery Committee 
BC17 Battery Diagnostics 
BC18 Battery Field Discharge and Disconnect Committee 
BC19 Battery Systems Connection Committee 
BC20  Battery Management Systems
BC 21 Battery Thermal Management Committee 
BC22 Bus Battery System Committee 
BC23 Battery Systems Adhesives-Sealants-Heat Transfer Materials 
BC24 Battery Sensors Committee 
BC25 Construction Agricultural and Off Road Rechargeable ESS Committee
BC26 Micro mobility Battery Standards Committee 
BC27 Truck Battery Systems 
BC29 Battery Swapping Committee 
BC30 Battery Pack Venting Committee
BC31 Insurance 
BC32 Vehicle Platform Power Management Committee

First Responders Task Force 
To Join a Committee:
Brian Engle: Brian.engle@amphenol-sensors.com 
Alyssia Bostrom: alyssia.bostrom@dolav-usa.com
Dante Rahdar: dante.rahdar@sae.org 

mailto:Brian.engle@amphenol-sensors.com
mailto:alyssia.bostrom@dolav-usa.com
mailto:dante.rahdar@sae.org


US Battery Traceability Needs
Addressing Needs:
• Compliance with provisions of 45X (Producer Incentive)

• FEOC sourcing restrictions (China, Russia, North Korea)

• CBP and tariffs

• HR 8187 Critical Material Transparency and Reporting in Advanced Clean Energy (TRACE) – Introduced- 

no action

• Identification of critical minerals for recycling

• Modeling supply chain gaps and informing policy

Goals for Standards Team:

• Serves industry’s needs for efficiency and consistency and integrity

• Supports growth of U.S. battery manufacturing and recycling

• Enables companies to take advantage of available incentives in the U.S. 

• Allows US to take a leadership position with EU in traceability (2/1/27)

• Lowers the cost of US providers to comply with EU battery regulations 

• Can be completed in <12 months

• Syncs with DoE Supply Chain Database

Reporting/verification needs to be inexpensive, but accurate, trustworthy

Battery Data Attribute Data Reporting Requirements - Global Standard Considerations
September 2024
Version 1.1

See the note in tab "Instructions"
KEY: Light green or white rows: From Battery Pass and would likely work in a global SAE standard. Grey rows - For consideration for SAE global standard. Light blue: Further investigation needed. Red lettering indicates an EU/EC specific reference.
NOTE: Column V notes considerations/notes for a Global Standard

See the note in tab "Instructions"
#
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Attribute category Attribute sub-category Attribute Definition/Understanding by Battery Pass consortium  Data format
Access rights 

according to Battery 
Regulation

Data behavioral 
characteristic: static 

vs. dynamic
Update requirement for dynamic data

Granularity level: 
Model vs individual 

battery Pa
ck

Mo
du

le

Ce
ll

Global standard 
considerations/notes

1 x x x x
General battery and manufacturer 
Information

Identification Battery passport identification
Unique identifier allowing for the unambiguous identification of each individual battery and 
hence each corresponding battery passport (exploration of a potential additional battery 
passport identifier (not required per Battery Regulation) ongoing).

ID Public Static - Individual battery x

2 x x x x
General battery and manufacturer 
Information

Identification Battery identification Model identification and batch or serial number, or product number or another element allowing 
their identification ID

Public
Static - Individual battery

x

3 (o) (o) (o) (o)
General battery and manufacturer 
Information

Identification Responsible economic operator identification State the name, trade name or mark, postal address, web ad-dress, e-mail address. Suggested 
reporting via a unique operator identifier (see requirements of unique battery identifier). ID

Public

Static - Individual battery

x

4 x x x x
General battery and manufacturer 
Information

Identification Manufacturer’s identification
Unambiguous identification of the manufacturer of the battery, suggested via a unique operator 
identifier (as "unique string of characters for the identification of actors involved in the value 
chain of products", ESPR Art. 2(32)). 

ID Public Static - Battery model x

5 x x x x
General battery and manufacturer 
Information

Identification Manufacturing date Manufacturing date (month and year), suggested in form of manufacturing date codes. Date time Public Static - Individual battery x

6 x x x x
General battery and manufacturer 
Information

Identification Manufacturing place

Unambiguous identification of the manufacturing facility (e.g. country, city, street, building (if 
needed)), suggested via a unique facility identifier (as "unique string of characters for the 
identification of locations or buildings involved in the value chain of a product or used by actors 
involved in the value chain of a product", ESPR Art. 2(33)).

ID

Public Static - Battery model x

7 x x x x
General battery and manufacturer 
Information

General characteristics Battery category Intended use of the battery. String Public Static - Battery model x

8 x x x x
General battery and manufacturer 
Information

General characteristics Battery weight Mass of the entire battery in kilograms. Voluntary: if the battery is defined on pack or 
module level: also weight of the modules and/or cells.

Decimal Public Static - Battery model x

9 x x x x
General battery and manufacturer 
Information

General characteristics Battery status Lifecycle status of the battery. Status defined from a list, with the options suggested as 
follows: 'original', 'repurposed', 'reused', 'remanufactured', 'waste'.

String
persons with a 
legitimate interest

Dynamic
upon placement on market and status 
change

Individual battery x

10 x x x x Compliance, labels & certifications Conformity EU declaration of conformity
Declaration of conformity signed by responsible economic operators to declare 
compliance with the regulatory requirements in the context of the market conformity 
assessment procedure and assume full responsibility.

Representation to document Public Static - Battery model x

Should there be a declaration of 
confirmity to the SAE standard?

11 x x x x Compliance, labels & certifications Conformity ID of EU declaration of conformity Identification number of the declaration of conformity of the battery, linked to the  
Battery Carbon Footprint Declaration.

ID Public Static - Battery model x

12 x x x x Compliance, labels & certifications Conformity Results of tests reports
Results of tests reports proving compliance in the market conformity assessment 
procedure with the requirements as per the technical documentation (Art. 7-10, Art. 12-
14 and due diligence policies ).

Representation to document
Notified bodies, market 
surveillance authorities 
and the Commission

Static
- Battery model x

13 x x x x Compliance, labels & certifications Symbols Separate collection symbol

"Separate collection" or label indicating that a product should not be discarded as 
unsorted waste but must be sent to separate collection facilities for recovery and 
recycling. To be printed on the physical label and displayed via the battery passport, 
suggested to be translated also to text to ensure machine readability.

Representation to image Public Static - Battery model x

14 x x x x Compliance, labels & certifications Symbols Meaning of labels and symbols

Explanation of the meaning of all symbols and labels (including separate collection; 
cadmium and lead; and carbon footprint and carbon footprint performance class 
symbols; and symbols and labels printed on batteries or their accompanying 
documents but not accessible via the battery passport).

Representation to document Public Static - Battery model x

15 x x x x Compliance, labels & certifications Symbols Cadmium and lead symbols
Cadmium and lead symbols indicating the metal is contained in the battery above a 
defined threshold. To be printed on the physical label and displayed via the battery 
passport, suggested to be translated also to text to ensure machine readability.

Representation to image Public Static - Battery model x

16 x x x x Battery materials and composition Materials Critical raw materials

Raw materials being economically important and vulnerable to supply disruption. List of 
the Commission is subject to updating, at least every three years to reflect production, 
market and technological developments. The latest list will be made available via the 
[What reference should be used for a global list or can we make it generic 
saying it much conform with the appropriate national list?]. In the battery passport, 
all critical raw materials above a concentration of 0.1 % weight by weight within each 
(sub)-component of the battery should be specified in an aggregated way for the entire 
battery. For anode, cathode, and electrolyte critical raw materials can be derived from 
"cathode materials"  "anode materials"  and "electrolyte materials"

String

Public Static - Battery model x

17 x x x x Battery materials and composition Materials Battery chemistry Composition of a battery in general terms by specifying the cathode and anode active 
material as well as electrolyte.

String Public Static - Battery model x

18 x x x x Battery materials and composition Materials Name of the cathode, anode, electrolyte materials

"Component materials used" (No. 17.a-c): Naming the materials (as a composition of 
substances) in cathode, anode, electrolyte according to public standards, including 
specification of the corresponding component (i.e., cathode, anode, or electrolyte). We 
suggest a reporting threshold of 0.1 % weight by weight.

String (part of complex object)
persons with a legitimate 
interest and the 
Commission 

Static - Battery model x

19 x x x x Battery materials and composition Materials Related identifiers of the cathode, anode, electrolyte materials "Component materials used" (No. 17.a-c): CAS numbers of the materials (as a composition of 
substances) in cathode, anode, electrolyte. ID (part of complex object)

persons with a legitimate 
interest and the 
Commission 

Static - Battery model x

20 x x x x Battery materials and composition Materials Composition of the cathode, anode, electrolyte materials "Component materials used"(No. 17.a-c): Specifying the mass fraction in % of the material (as 
a composition of substances) in anode, cathode, electrolyte.

Decimal (part of complex 
object)

persons with a legitimate 
interest and the 
Commission 

Static - Battery model x

21 x x x x Battery materials and composition Substances Name of hazardous substances

"Hazardous substances" (No 20.a-e): Name (agreed substance nomenclature, e.g. 
IUPAC or chemical name) all hazardous substance (as “any substance that poses a 
threat to human health and the environment”). Suggested above 0.1 % weight by weight 
within each (sub-)component.

String (part of complex object) Public Static - Battery model x

22 x x x x Battery materials and composition Substances Hazard classes and/or categories of hazardous substances

"Hazardous substances" (No 20.a-e): Specify hazard classes and/ or categories of 
hazardous substances (as “any substance that poses a threat to human health and the 
environment”) as defined by the local classification, labeling and packaging 
regulations.

String and/or integer (part of 
complex object) Public Static - Battery model x

23 x x x x Battery materials and composition Substances Related identifiers of hazardous substances
"Hazardous substances" (No 20.a-e): CAS number and CLP Regulation index number 
of all hazardous substance (as “any substance that poses a threat to human health and 
the environment”).

ID (part of complex object) Public Static - Battery model x

24 x x x x Battery materials and composition Substances Location of hazardous substances
"Hazardous substances" (No 20.a-e): Location on a (sub-)component-level of all 
hazardous substances (as “any substance that poses a threat to human health and the 
environment”). Suggested via a unique identifier or nomenclature.

String or ID (part of complex 
object) Public Static - Battery model x

25 x x x x Battery materials and composition Substances Concentration range of hazardous substances

"Hazardous substances" (No 20.a-e): Concentration range of all hazardous 
substances (as “any substance that poses a threat to human health and the 
environment”) in %, per (sub-)component of the battery, based on substances of 
concern in products, as defined locally, in weight by weight.

Decimal (part of complex object) Public Static - Battery model x

26 x x x x Battery materials and composition Substances Impact of substances on the environment, human health, safety

Impact statements based on national and local laws for improving the protection of 
human health and the environment from risks posed by chemicals. or GHS (Globally 
Harmonized System of Classification and Labelling of Chemicals) for all hazard 
classes applicable to substances in the battery.

String Public Static - Battery model x

27 x x x x Carbon footprint Carbon footprint Battery carbon footprint
The carbon footprint of the battery, calculated as kg of carbon dioxide equivalent per 
one kWh of the total energy provided by the battery over its expected service life, as 
declared in the Carbon Footprint Declaration.

Decimal Public Static - Battery model x

28 x x x x Carbon footprint Carbon footprint Share of battery carbon footprint per lifecycle stage: raw material acquisition and pre-processing
The carbon footprint of the battery as share of total Battery Carbon Footprint, 
differentiated per life cycle stage as described in the essential elements of the Battery 
Regulation (Annex II).

Decimal Public Static - Battery model x

29 x x x x Carbon footprint Carbon footprint Share of battery carbon footprint per lifecycle stage: main product production/Manufacturing stage
The carbon footprint of the battery as share of total Battery Carbon Footprint, 
differentiated per life cycle stage as described in the essential elements of the Battery 
Regulation (Annex II).

Decimal Public Static - Battery model x

30 x x x x Carbon footprint Carbon footprint Share of battery carbon footprint per lifecycle stage: distribution
The carbon footprint of the battery as share of total Battery Carbon Footprint, 
differentiated per life cycle stage as described in the essential elements of the Battery 
Regulation (Annex II)

Decimal Public Static - Battery model x

31 x x x x Carbon footprint Carbon footprint Share of battery carbon footprint per lifecycle stage: end of life and recycling
The carbon footprint of the battery as share of total Battery Carbon Footprint, 
differentiated per life cycle stage as described in the essential elements of the Battery 
Regulation (Annex II)

Decimal Public Static - Battery model x

32 x x x x Carbon footprint Carbon footprint Carbon footprint performance class The carbon footprint performance class that the relevant battery model per 
manufacturing plant corresponds to.

String Public Static - Battery model x

33 x x x x Carbon footprint Carbon footprint Web link to public carbon footprint study A web link to get access to a public version of the study supporting the carbon footprint 
values.

Representation to document Public Static - Battery model x

34 x x x x Supply chain due diligence Due Diligence Report Information of the due diligence report

Report on the supply chain due diligence policy, risk management plan, and summary 
of third-party verification. Making due diligence report information available via the 
battery passport, at least via a link to the annual due diligence report valid for the 
specific battery at the time of placing on the market, as PDF uploaded to the company 
website. In addition, potentially making key information of the report available via the 
battery passport directly.

Representation to document Public Static - Battery model x

35 (o) (o) (o) (o) Supply chain due diligence Additional voluntary Third party supply chain assurances

Third party supply chain assurances demonstrate (e.g., via certifications) that supply 
chain practices adhere to defined standards. If schemes are chosen carefully and key 
information about the assurances are communicated (see proposal by the Battery Pass 
consortium), assurances could be voluntarily made available via the battery passport.

Representation to document 
(and string)

Public

Static

- Battery model x

36 (o) (o) (o) (o) Supply chain due diligence Additional voluntary EU Taxonomy disclosure statement Voluntarily making additional evidence of environmentally sustainable economic 
activities available  via the battery passport. Representation to document Public

Static
- Battery model x

37 (o) (o) (o) (o) Supply chain due diligence Additional voluntary Sustainability report Voluntarily making the corporate sustainability report available via the battery 
passport.

Representation to document Public
Static

- Battery model x

38 x x x x Circularity and resource efficiency Design for circularity Manual for removal of the battery from the appliance 

Manual for removal of the battery from the appliance, including: 
- Disassembly sequences
- Characteristics of the joints, screws, and fasteners: type, number, materials and 
number of fastening techniques to be unlocked
- Tools required for disassembly
- Risk warnings and safety measures

Representation to document
persons with a 
legitimate interest and 
the Commission

Static - Battery model x

39 x x x x Circularity and resource efficiency Design for circularity Manual for disassembly and dismantling of the battery pack

Manual for disassembly of the battery pack, including:
- Exploded diagrams of the battery system/pack showing the location of the battery 
cells and modules, including format and dimensions of battery cells, modules and 
pack, and orientation of the battery cells
- Type of construction of battery pack, modules, and cells
- Information on replaceability of modules and cells (yes/no)
- Disassembly sequences
- Characteristics of joints, screws, and fasteners: type, number, materials, and number 
of fastening techniques to be unlocked
- Information on fillings, if used: characteristics of foams and/or glues
- Information on casing: type and material (steel/plastic)
- Tools required for disassembly

Representation to document
persons with a 
legitimate interest and 
the Commission

Static - Battery model x

40 x x x x Circularity and resource efficiency Design for circularity Postal address of sources for spare parts Postal address of supplier for spare parts. String
persons with a 
legitimate interest and 
the Commission

Static - Battery model
x

41 x x x x Circularity and resource efficiency Design for circularity E-mail address of sources for spare parts E-mail address of supplier for spare parts. String
persons with a 
legitimate interest and 
the Commission

Static
- Battery model

x

42 x x x x Circularity and resource efficiency Design for circularity Web address of sources for spare parts Web address of supplier for spare parts. Representation to file
persons with a 
legitimate interest and 
the Commission

Static
- Battery model

x

43 x x x x Circularity and resource efficiency Design for circularity Part numbers for components Part numbers for components. Representation to document
persons with a 
legitimate interest and 
the Commission

Static - Battery model x

44 x x x x Circularity and resource efficiency Safety requirements Extinguishing agent Usable extinguishing agenda referring to classes of extinguishers (A, B, C, D, K). Text Public Static - Individual battery x

45 x x x x Circularity and resource efficiency Safety requirements Safety measures/instructions
Safety measures and instructions should also take past negative and extreme events as 
well as the separate data attributes “battery status” and “battery 
composition/chemistry” into account.

Representation to document
persons with a 
legitimate interest and 
the Commission

Static - Battery model x

46 x x x x Circularity and resource efficiency Recycled content Pre-consumer recycled nickel share Recycled nickel share from pre-consumer waste (manufacturing waste, excluding run-around 
scrap) of the active material. Decimal Public Static - Battery model x

47 x x x x Circularity and resource efficiency Recycled content Pre-consumer recycled cobalt share Recycled cobalt share from pre-consumer waste (manufacturing waste, excluding run-around 
scrap) of the active material. Decimal Public Static - Battery model x

48 x x x x Circularity and resource efficiency Recycled content Pre-consumer recycled lithium share Recycled lithium share from pre-consumer waste (manufacturing waste, excluding internally 
produced and reused scrap) of the active material. Decimal Public Static - Battery model x

49 x x x x Circularity and resource efficiency Recycled content Pre-consumer recycled lead share Recycled lead share from pre-consumer waste (manufacturing waste, excluding run-around 
scrap). Decimal Public Static - Battery model x

50 x x x x Circularity and resource efficiency Recycled content Post-consumer recycled nickel share Recycled nickel share from post-consumer waste (end-of life scrap) of the active material. Decimal Public Static - Battery model x

51 x x x x Circularity and resource efficiency Recycled content Post-consumer recycled cobalt share Recycled cobalt share from post-consumer waste (end-of life scrap) of the active material. Decimal Public Static - Battery model x

52 x x x x Circularity and resource efficiency Recycled content Post-consumer recycled lithium share Recycled lithium share from post-consumer waste (end-of life scrap) of the active material. Decimal Public Static - Battery model x

53 x x x x Circularity and resource efficiency Recycled content Post-consumer recycled lead share Recycled lead share from post-consumer waste (end-of life scrap). Decimal Public Static - Battery model x

54 x x x x Circularity and resource efficiency Renewable content Renewable content share Share of renewable material content, including information on the corresponding 
material(s).

Decimal
Public Static - Battery model x

55 x x x x Circularity and resource efficiency End-of-Life information Role of end-users in contributing to waste prevention

Prevention and management of waste batteries: Point (a) of Article 60(1): Information 
on "the role of end-users in contributing to waste prevention, including by information on 
good practices and recommendations concerning the use of batteries aiming at 
extending their use phase and the possibilities of re-use, preparing for re-use, preparing 
for repurpose, repurposing and remanufacturing".

Representation to document Public Static - Battery model x

56 x x x x Circularity and resource efficiency End-of-Life information Role of end- users in contributing to the separate collection of waste batteries
Prevention and management of waste batteries: Point (b) of Article 60(1): Information 
on "the role of end-users in contributing to the separate collection of waste batteries in 
accordance with their obligations under Article 51 so as to allow their treatment".

Representation to document Public Static - Battery model x

57 x x x x Circularity and resource efficiency End-of-Life information Information on separate collection, take back, collection points and preparing for re-use, preparing 
for repurposing and recycling operations

Prevention and management of waste batteries: Point (c) of Article 60(1): information 
on "the separate collection, the take back, the collection points and preparing for re-
use, preparing for repurposing, and recycling operations available for waste batteries". 

Representation to document Public Static - Battery model x

58 (o) Performance and durability Capacity, energy, SoH & voltage Certified usable battery energy" (UBEcertified)

Definition from UNECE GTR 22, applicable only to EVs.
The energy supplied by the battery from the beginning of the test procedure used for 
certification until the applicable break-off criterion of the test procedure used for 
certification is reached.

Integer Public Static - Battery model x

59 (o) Performance and durability Capacity, energy, SoH & voltage Remaining usable battery energy (UBEmeasured): 
Definition from UNECE GTR 22, applicable only to EVs.
The UBE determined at the present point in the lifetime of the vehicle by the test 
procedure used for certification.

Integer
persons with a 
legitimate interest

Dynamic
depending on definition of "up-to-date" to 
be laid down in delegated act

Individual battery x

60 x Performance and durability Capacity, energy, SoH & voltage State of certified energy (SOCE)
Definition based on UNECE GTR 22: The measured or on-board UBE performance at a 
specific point in its lifetime, expressed as a percentage of the certified usable battery 
energy.

Integer
persons with a 
legitimate interest

Dynamic
depending on definition of "up-to-date" to 
be laid down in delegated act

Individual battery x

61 x x Performance and durability
Round trip energy efficiency & self-
discharge

Initial self-discharging rate Initial self-discharge in % of capacity per unit of time in defined conditions (temperature 
range etc.) as pre-use metric. 

Decimal
persons with a 
legitimate interest

Static - Battery model x

62 x x Performance and durability
Round trip energy efficiency & self-
discharge

Current self-discharging rate Current self-discharge in % of capacity per unit of time in defined conditions 
(temperature range) during the use phase.

Decimal
persons with a 
legitimate interest

Dynamic
depending on definition of "up-to-date" to 
be laid down in delegated act

Individual battery x

63 x x Performance and durability
Round trip energy efficiency & self-
discharge

Evolution of self-discharging rates The increase of self-discharging rates in the use-phase as percentage with reference to 
the initial self-discharging rate.

Integer
persons with a 
legitimate interest

Dynamic
depending on definition of "up-to-date" to 
be laid down in delegated act

Individual battery x

64 x x x x Performance and durability Capacity, energy, SoH & voltage Rated capacity

Pre-use value as defined per regulation: "‘Rated capacity’ means the total number of 
ampere-hours (Ah) that can be withdrawn from a fully charged battery under specific 
conditions; ‘Capacity fade’ means the decrease over time and upon usage in the 
amount of charge that a battery can deliver at the rated voltage, with respect to the 
original measured capacity".

Integer Public Static - Battery model x

65 (o) x (o) x Performance and durability Capacity, energy, SoH & voltage Remaining capacity The in-use data attribute on capacity, corresponding with the definition of rated 
capacity.

Integer
persons with a 
legitimate interest

Dynamic
depending on definition of "up-to-date" to 
be laid down in delegated act

Individual battery x

66 x x x x Performance and durability Capacity, energy, SoH & voltage Capacity fade 
"Decrease over time and upon usage in the amount of charge that a battery can deliver 
at the rated voltage, with respect to the original rated capacity declared by the 
manufacturer".

Integer
persons with a 
legitimate interest

Dynamic
upon placement on market and status 
change

Individual battery x

67 x x x x Performance and durability Capacity, energy, SoH & voltage State of Charge (SoC) Available capacity in a battery expressed as a percentage of remaining capacity" to 
reflect use of SoC in practice.  

Integer
persons with a 
legitimate interest

Dynamic
depending on definition of "up-to-date" to 
be laid down in delegated act

Individual battery x

68 x x x x Performance and durability Capacity, energy, SoH & voltage Nominal voltage Nominal voltage the battery is rated for. Integer Public Static - Battery model x

69 x x x x Performance and durability Capacity, energy, SoH & voltage Minimum voltage Minimum voltage the battery is rated for. Integer Public Static - Battery model x

70 x x x x Performance and durability Capacity, energy, SoH & voltage Maximum voltage Maximum voltage the battery is rated for. Integer Public Static - Battery model x

71 x x x x Performance and durability Power capability Original power capability

Pre-use power capability: Definition of power capability as given in Battery Regulation. 
Annex IV Part B, point 4 --> measurement at 80 % and 20 % SoC required. This 
requirement may not be implementable for remaining power capability and power 
fade(see below). It, thus, should be reviewed together with SoC definition.

Integer Public Static - Battery model x

72 (o) x (o) x Performance and durability Power capability Remaining power capability

Remaining (in-use) power capability: Definition of power capability as provided in 
Battery Regulation. 
Annex IV Part B, point 4 --> measurement at 80 % and 20 % SoC required. This 
requirement may not be implementable and should be reviewed together with SoC 
definition.

Integer
persons with a 
legitimate interest

Dynamic
depending on definition of "up-to-date" to 
be laid down in delegated act

Individual battery x

73 x x x x Performance and durability Power capability Power capability fade

In-use power fade, as defined in Battery Regulation; 
Annex IV Part B, point 4 --> measurement at 80 % and 20 % SoC required. This 
requirement may not be implementable and should be reviewed together with SoC 
definition.

Integer
persons with a 
legitimate interest

Dynamic
upon placement on market and status 
change

Individual battery x

74 x x x x Performance and durability Power capability Maximum permitted battery power Maximum permitted power the battery is rated for, includes the data relevant for 'power 
limits'

Integer Public Static - x

75 (o) (o) (o) (o) Performance and durability Power capability Ratio between nominal allowed battery power (W) and battery energy (Wh) Provides information on nominal/recommended charge rate (C-rate); equal to 
regulation definition.

Integer Public Static - Battery model x

76 x x x x Performance and durability
Round trip energy efficiency & self-
discharge

Initial round trip energy efficiency Initial round trip energy efficiency; definition as provided in Battery Regulation. Integer Public Static - Battery model x

77 x x x x Performance and durability
Round trip energy efficiency & self-
discharge

Round trip energy efficiency at 50% of cycle life Round trip energy efficiency at 50% of cycle-life; measured at 50% of cycle life as 
determined in a pre-use standardized measurement.

Integer Public Static - Battery model x

78 x x Performance and durability
Round trip energy efficiency & self-
discharge

Remaining round trip energy efficiency Remaining round trip energy efficiency during the use-phase; definition of round-trip 
energy efficiency as provided in Battery Regulation.

Integer
persons with a 
legitimate interest

Dynamic
depending on definition of "up-to-date" to 
be laid down in delegated act

Individual battery x

79 x x x x Performance and durability
Round trip energy efficiency & self-
discharge

Round trip energy efficiency fade
Decrease of round trip energy efficiency as percentage, calculated from remaining and 
initial round trip energy efficiency. Battery category scope left to be defined ("where 
applicable"/ "where possible").

Integer
persons with a 
legitimate interest

Dynamic
upon placement on market and status 
change

Individual battery x

80 x x x x Performance and durability Internal resistance Initial internal resistance on battery cell level

Initial (Pre-Use) internal resistance on battery cell level. Only value that is mandatory on 
cell level
Definition of internal resistance should differ from regulation definition, as "opposition" 
is not an electrotechnical term and may be based on IEV 131-12-04: "internal 
resistance means the absolute value of the quotient of the voltage drop between the 
terminals by the electric current increase in the battery circuit during a current pulse"

Integer Public Static - Battery model x

81 (o) (o) (o) (o) Performance and durability Internal resistance Current internal resistance on battery cell level

Current (in Use) internal resistance on battery cell level, if possible. 
Definition of internal resistance should differ from regulation definition, as "opposition" 
is not an electrotechnical term and may be based on IEV 131-12-04: "internal 
resistance means the absolute value of the quotient of the voltage drop between the 
terminals by the electric current increase in the battery circuit during a current pulse"

Integer
persons with a 
legitimate interest

Dynamic
upon placement on market and status 
change

Individual battery (o)

82 (o) (o) (o) (o) Performance and durability Internal resistance Internal resistance increase on battery cell level Internal resistance increase on battery cell level, if possible. Calculated from initial and 
current internal resistance on battery cell level.

Integer
persons with a 
legitimate interest

Dynamic
upon placement on market and status 
change

Individual battery (o)

83 x x x x Performance and durability Internal resistance Initial internal resistance on battery pack level

Initial (Pre-Use) internal resistance on battery pack level. 

Definition of internal resistance should differ from regulation definition, as "opposition" 
is not an electrotechnical term and may be based on IEV 131-12-04: "internal 
resistance means the absolute value of the quotient of the voltage drop between the 
terminals by the electric current increase in the battery circuit during a current pulse"

Integer Public Static - Battery model x

84 x x x x Performance and durability Internal resistance Current internal resistance on battery pack level

Current (in Use) internal resistance on battery pack level. 
Definition of internal resistance should differ from regulation definition, as "opposition" 
is not an electrotechnical term and may be based on IEV 131-12-04: "internal 
resistance means the absolute value of the quotient of the voltage drop between the 
terminals by the electric current increase in the battery circuit during a current pulse"

Integer
persons with a 
legitimate interest

Dynamic
upon placement on market and status 
change

Individual battery x

85 x x x x Performance and durability Internal resistance Internal resistance increase on battery pack level Increase of internal resistance in % as calculated from cur-rent and initial values. 
Calculated from initial and current internal resistance on battery pack level.

Integer
persons with a 
legitimate interest

Dynamic
upon placement on market and status 
change

Individual battery x

86 (o) (o) (o) (o) Performance and durability Internal resistance Initial internal resistance on battery module level

Initial (Pre-Use) internal resistance on battery module level. 
Definition of internal resistance should differ from regulation definition, as "opposition" 
is not an electrotechnical term and may be based on IEV 131-12-04: "internal 
resistance means the absolute value of the quotient of the voltage drop between the 
terminals by the electric current increase in the battery circuit during a current pulse"

Integer Public Static - Battery model (o)

87 (o) (o) (o) (o) Performance and durability Internal resistance Current internal resistance on battery module level

Current (in Use) internal resistance on battery module level. 
Definition of internal resistance should differ from regulation definition, as "opposition" 
is not an electrotechnical term and may be based on IEV 131-12-04: "internal 
resistance means the absolute value of the quotient of the voltage drop between the 
terminals by the electric current increase in the battery circuit during a current pulse"

Integer
persons with a 
legitimate interest

Dynamic
upon placement on market and status 
change

Individual battery (o)

88 (o) (o) (o) (o) Performance and durability Internal resistance Internal resistance increase on battery module level Internal resistance increase on battery module level, calculated from initial and current 
internal resistance on battery module level.

Integer
persons with a 
legitimate interest

Dynamic
upon placement on market and status 
change

Individual battery (o)

89 x x x x Performance and durability Battery lifetime Expected lifetime: Number of charge-discharge cycles

Expected battery lifetime expressed in cycles.
The exception for non-cycle applications in Article 10 appears sensible, but is not 
included in the Annex XIII provision.
The data attribute is defined by measurement conditions of the cycle-life test such as 
the C-Rate (see below) and the depth of discharge in the cycle-life test

Integer Public Static - Battery model x

90 x x x x Performance and durability Battery lifetime Number of (full) charge-discharge cycles Number of (full) charging and discharging cycles. Integer
persons with a 
legitimate interest

Dynamic
depending on definition of "up-to-date" to 
be laid down in delegated act

Individual battery x

91 x x x x Performance and durability Battery lifetime Cycle-life reference test Specification of the applied cycle-life test. String Public Static - Battery model x

92 x x x x Performance and durability Battery lifetime C-rate of relevant cycle-life test Measurement parameter: Applied charge and discharge rate (C-rate) of relevant cycle-
life test.

Decimal Public Static - Battery model x

93 x x Performance and durability Battery lifetime Energy throughput  

Overall sum of the energy throughput over the battery lifetime.

The data attribute should be reported as measured for further potential processing. In 
addition, the normalisation by usable battery energy could add a further useful value 
that ensures comparability among battery sizes.

Decimal
persons with a 
legitimate interest

Dynamic
depending on definition of "up-to-date" to 
be laid down in delegated act

Individual battery x

94 x x Performance and durability Battery lifetime Capacity throughput  

Overall sum of the capacity throughput over the battery lifetime.
The data attribute should be reported as measured for further potential processing. In 
addition, the normalisation by capacity could add a further useful value that ensures 
comparability among battery sizes.

Decimal
persons with a 
legitimate interest

Dynamic
depending on definition of "up-to-date" to 
be laid down in delegated act

Individual battery x

95 x Performance and durability Battery lifetime Capacity threshold for exhaustion

“Capacity threshold for exhaustion.” 
Interpreted as minimum percentage of rated capacity, above which the battery is still 
considered operational as EV battery in its current life. The value has to be provided by 
the economic operator. 

This metric may serve as indicator for a necessary end of current life as EV and may be 
understood in the context of warranty. A clarified definition is required.

Integer Public Static - Battery model x

96 (o) Performance and durability Battery lifetime SOCE threshold for exhaustion

Derived as analogue to, and potential future replacement of “Capacity threshold for 
exhaustion”. Interpreted as minimum percentage of SOCE, above which the battery is 
still considered operational as EV battery in its current life. The value has to be provided 
by the economic operator. 
The SOCE standard is only applicable to electric vehicle batteries.
This metric may serve as indicator for a necessary end of current life as EV and may be 
understood in the context of warranty. A clarified definition is required.

Integer Public Static - Battery model x

97 x x x x Performance and durability Battery lifetime Warranty period of the battery Warranty period of the battery.
Also includes the expected life-time under the reference conditions in calendar years.”

Integer Public Static - Battery model x

98 x x Performance and durability Battery lifetime Date of putting the battery into service Date of putting the battery into service. Date time
persons with a 
legitimate interest

Static - Individual battery x

99 x x x x Performance and durability Temperature conditions Temperature range idle state (lower boundary) Lower boundary of the surrounding temperature range, which the battery can safely 
withstand. 

Integer Public Static - Battery model x

100 x x x x Performance and durability Temperature conditions Temperature range idle state (upper boundary) Upper boundary of the surrounding temperature range, which the battery can safely 
withstand.

Integer Public Static - Battery model x

101 x x x x Performance and durability Temperature conditions Time spent in extreme temperatures above boundary Aggregated time spent above the given upper boundary of temperature. Integer
persons with a 
legitimate interest

Dynamic
depending on definition of "up-to-date" to 
be laid down in delegated act

Individual battery x

102 x x x x Performance and durability Temperature conditions Time spent in extreme temperatures below boundary Aggregated time spent below the given lower boundary of temperature. Integer
persons with a 
legitimate interest

Dynamic
depending on definition of "up-to-date" to 
be laid down in delegated act

Individual battery x

103 x x x x Performance and durability Temperature conditions Time spent charging during extreme temperatures above boundary Aggregated time spent charging above the given upper boundary of temperature. Integer
persons with a 
legitimate interest

Dynamic
depending on definition of "up-to-date" to 
be laid down in delegated act

Individual battery x

104 x x x x Performance and durability Temperature conditions Time spent charging during extreme temperatures below boundary Aggregated time spent charging below the given lower boundary of temperature. Integer
persons with a 
legitimate interest

Dynamic
depending on definition of "up-to-date" to 
be laid down in delegated act

Individual battery x

105 x x x x Performance and durability Negative events Information on accidents Information on accidents. Representation to document
persons with a 
legitimate interest

Dynamic
depending on definition of "up-to-date" to 
be laid down in delegated act

Individual battery x

106 (o) x (o) x Performance and durability Negative events Number of deep discharge events Number of deep discharge events. Integer
persons with a 
legitimate interest

Dynamic
depending on definition of "up-to-date" to 
be laid down in delegated act

Individual battery x

107 (o) (o) (o) (o) Performance and durability Negative events Number of overcharge events Number of overcharge events. Integer
persons with a 
legitimate interest

Dynamic
depending on definition of "up-to-date" to 
be laid down in delegated act

Individual battery x

108 (o) (o) (o) (o) Second Life Use - Battery Registry Basic Registry Basic Data
Battery Registry Identification Label (Direct URL label link on Registry label -  provided by Registry)

Label created and allocated by Battery Registry, includes direct URL to specific 
battery record once assigned to a battery

public, unless privately 
owned

Static
Individual battery

109 (o) (o) (o) (o) Second Life Use - Battery Registry Basic Registry Basic Data Vehicle Identity Number (VIN) of host vehicle V.I.N. of donor vehicle which constrained that specific battery public, unless privately 
owned

Static
Individual battery

110 (o) (o) (o) (o) Second Life Use - Battery Registry Basic Registry Basic Data Vehicle Make of host vehicle Make of the donor vehicle public, unless privately 
owned

Static
Individual battery

111 (o) (o) (o) (o) Second Life Use - Battery Registry Basic Registry Basic Data Vehicle Model of host vehicle Model of the donor vehicle public, unless privately 
owned

Static
Individual battery

112 (o) (o) (o) (o) Second Life Use - Battery Registry Basic Registry Basic Data Vehicle Year of host vehicle Model year of the donor vehicle public, unless privately 
owned

Static
Individual battery

113 (o) (o) (o) (o) Second Life Use - Battery Registry Basic Registry Basic Data Open Battery Recall of host vehicle (if any) List of open battery recalls identified as applicable to the V.I.N. of the donor 
vehicle

public, unless privately 
owned

Dynamic depends upon reference to dynamic 
open safety recall status of vehicle

Individual battery

114 (o) (o) (o) (o) Second Life Use - Battery Registry Basic Registry Basic Data Identity of ownership of host vehicle ('private party' or actual business contact information) "PRIVATE" or if business, provide business name and other identifying 
Information public, unless privately 

owned

Static Status depends upon any change in 
ownership. If ownership changes, new 
Registry record required.

Individual battery

115 (o) (o) (o) (o) Second Life Use - Battery Registry Basic Registry Basic Data Vehicle inventory stock number of host vehicle Local second life donor vehicle stock number public, unless privately 
owned

Static Status depends open any change in 
ownership. If ownership changes, new 
Registry record required.

Individual battery

116 (o) (o) (o) (o) Second Life Use - Battery Registry Basic Registry Basic Data Battery Type (BEV, HEV, PHEV) public, unless privately 
owned

Static
Individual battery

117 (o) (o) (o) (o) Second Life Use - Battery Registry Basic Registry Basic Data Nominal Voltage Original nominal stated production voltage public, unless privately 
owned

Static
Individual battery

118 (o) (o) (o) (o) Second Life Use - Battery Registry Basic Registry Basic Data Nominal Capacity Original nominal stated production capacity in KWh public, unless privately 
owned

Static
Individual battery

119 (o) (o) (o) (o) Second Life Use - Battery Registry Basic Registry Basic Data Mileage of host vehicle at time of battery removal from vehicle public, unless privately 
owned

Static
Individual battery

120 (o) (o) (o) (o) Second Life Use - Battery Registry Basic Registry Basic Data Date of battery acquisition Date that donor vehicle was originally acquired by automobile recycler or other 
entity

public, unless privately 
owned

Static
Individual battery

121 (o) (o) (o) (o) Second Life Use - Battery Registry Basic Registry Basic Data Date of battery entry into Battery Registry Date that vehicle was entered into Battery Registry by automobile recycler or 
other entity

public, unless privately 
owned

Static
Individual battery

122 (o) (o) (o) (o) Second Life Use - Battery Registry Basic Registry Basic Data Battery completeness (complete, partial, scrap, module, cell, etc.) As determined by automobile recycler or entity providing host vehicle public, unless privately 
owned

Dynamic May change over time based upon aging, 
handling and processing.

Individual battery

123 (o) (o) (o) (o) Second Life Use - Battery Registry Basic Registry Basic Data Was dash in source vehicle functioning at time of battery removal? (y/n) As determined by automobile recycler or entity providing host vehicle public, unless privately 
owned

Static
Individual battery

124 (o) (o) (o) (o) Second Life Use - Battery Registry Basic Registry Basic Data Was vehicle operable immediately prior to battery removal?  (y/n) As determined by automobile recycler or entity providing host vehicle public, unless privately 
owned

Static
Individual battery

125 (o) (o) (o) (o) Second Life Use - Battery Registry Basic Registry Basic Data
Upon removal, was there any visible damage to the battery pack? (y/n)

As determined by automobile recycler or entity providing host vehicle public, unless privately 
owned

Static
Individual battery

126 (o) (o) (o) (o) Second Life Use - Battery Registry Basic Registry Basic Data Does the battery accept a charge? (y/n) If tested by host vehicle donor public, unless privately 
owned

Dynamic
Status based upon latest test if retested

Individual battery

127 (o) (o) (o) (o) Second Life Use - Battery Registry Basic Registry Basic Data Was the battery tested for a discharge / charge cycle prior to pack removal? (y/n) If tested by host vehicle donor public, unless privately 
owned

Static
Individual battery

128 (o) (o) (o) (o) Second Life Use - Battery Registry Basic Registry Basic Data Was the battery tested for a discharge / charge cycle following pack removal? (y/n) If tested by host vehicle donor public, unless privately 
owned

Static
Individual battery

129 (o) (o) (o) (o) Second Life Use - Battery Registry Basic Registry Basic Data Does the battery pack come with cables? (y/n) If identified by host vehicle donor public, unless privately 
owned

Static
Individual battery

130 (o) (o) (o) (o) Second Life Use - Battery Registry Telematics data (if available)
          -URL link to OEM telematics report (if available)

If OEM telematics data was available from OEM. Refers to data most recently 
collected by OEM prior to host vehicle leaving service on the road. public, unless privately 

owned

Static Based upon last available report prior to 
a vehicle permanently being removed 
from road service

Individual battery

131 (o) (o) (o) (o) Second Life Use - Battery Registry Telematics data (if available)           -Battery OEM If OEM telematics data was available from OEM. Refers to data most recently 
collected by OEM prior to host vehicle leaving service on the road. public, unless privately 

owned

Static Based upon last available report prior to 
a vehicle permanently being removed 
from road service

Individual battery

132 (o) (o) (o) (o) Second Life Use - Battery Registry Telematics data (if available)           -RO Date If OEM telematics data was available from OEM. Refers to data most recently 
collected by OEM prior to host vehicle leaving service on the road. public, unless privately 

owned

Static Based upon last available report prior to 
a vehicle permanently being removed 
from road service

Individual battery

133 (o) (o) (o) (o) Second Life Use - Battery Registry Telematics data (if available)           -RO Mileage If OEM telematics data was available from OEM. Refers to data most recently 
collected by OEM prior to host vehicle leaving service on the road. public, unless privately 

owned

Static Based upon last available report prior to 
a vehicle permanently being removed 
from road service

Individual battery

134 (o) (o) (o) (o) Second Life Use - Battery Registry Telematics data (if available)
          -Day of In-Service date

If OEM telematics data was available from OEM. Refers to data most recently 
collected by OEM prior to host vehicle leaving service on the road. public, unless privately 

owned

Static Based upon last available report prior to 
a vehicle permanently being removed 
from road service

Individual battery

135 (o) (o) (o) (o) Second Life Use - Battery Registry Telematics data (if available)           -kWh based upon VIN If OEM telematics data was available from OEM. Refers to data most recently 
collected by OEM prior to host vehicle leaving service on the road. public, unless privately 

owned

Static Based upon last available report prior to 
a vehicle permanently being removed 
from road service

Individual battery

136 (o) (o) (o) (o) Second Life Use - Battery Registry Telematics data (if available)           -Original Battery Serial Number If OEM telematics data was available from OEM. Refers to data most recently 
collected by OEM prior to host vehicle leaving service on the road. public, unless privately 

owned

Static Based upon last available report prior to 
a vehicle permanently being removed 
from road service

Individual battery

137 (o) (o) (o) (o) Second Life Use - Battery Registry Telematics data (if available)           -Dealer Code If OEM telematics data was available from OEM. Refers to data most recently 
collected by OEM prior to host vehicle leaving service on the road. public, unless privately 

owned

Static Based upon last available report prior to 
a vehicle permanently being removed 
from road service

Individual battery

138 (o) (o) (o) (o) Second Life Use - Battery Registry Telematics data (if available)           -Dealer Name If OEM telematics data was available from OEM. Refers to data most recently 
collected by OEM prior to host vehicle leaving service on the road. public, unless privately 

owned

Static Based upon last available report prior to 
a vehicle permanently being removed 
from road service

Individual battery

139 (o) (o) (o) (o) Second Life Use - Battery Registry Telematics data (if available)           -Repair Order Number If OEM telematics data was available from OEM. Refers to data most recently 
collected by OEM prior to host vehicle leaving service on the road. public, unless privately 

owned

Static Based upon last available report prior to 
a vehicle permanently being removed 
from road service

Individual battery

140 (o) (o) (o) (o) Second Life Use - Battery Registry Telematics data (if available)           -Last State of Health (Telematics) If OEM telematics data was available from OEM. Refers to data most recently 
collected by OEM prior to host vehicle leaving service on the road. public, unless privately 

owned

Static Based upon last available report prior to 
a vehicle permanently being removed 
from road service

Individual battery

141 (o) (o) (o) (o) Second Life Use - Battery Registry Third Party Test Results (if available)           -URL link to the stored third party full test report (if available) Sample URL label link format:     
https://wholebatterycatalog.com/en/report/nnnnnnnnnnnnnnn public, unless privately 

owned

Dynamic Subject to guidelines of Battery Registry 
Regulator. Testing can be done multiple 
times to maintain current health report 
status.

Individual battery

142 (o) (o) (o) (o) Second Life Use - Battery Registry Third Party Test Results (if available)
          -Test Equipment used (company and model)

SampleCompany-unit model 1000 public, unless privately 
owned

Must be a testing company recognized, 
approved and integrated with Battery 
Registry Regulator

Individual battery

143 (o) (o) (o) (o) Second Life Use - Battery Registry Third Party Test Results (if available)           -Date of test (yyyy-mm-dd)

2024-08-07T15:04:09.166Z
public, unless privately 
owned

Tests are run and managed by testing 
company. Results are passed from 
testing company to Battery Registry to 
maintain integrity of test results.

Individual battery

144 (o) (o) (o) (o) Second Life Use - Battery Registry Third Party Test Results (if available)           -S.O.H./ Highest and Best Use /optional additional test company specific custom rating
S.O.H. format follows NSVRP Battery Registry standard which includes CARB 
regulatory requirements , DOE-Argonne-ARA, and an optional test company 
specific rating as three subfields. [ See as example: 90.5-Reuse-AA ] public, unless privately 

owned

Format and standards of test result 
reporting under the control of Battery 
registry Regulator. Test protocols and 
under control of testing company and not 
the automobile recycler.

Individual battery

Battery categories:
x = mandatory per Battery 

Regulation; 
(x) = mandatory per other 

regulation;
(o) = voluntary.

Granularity level: 
(if applicable to battery 

category)
x = mandatory; 
(o) =voluntary
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				NOTE: Column V notes considerations/notes for a Global Standard

						Battery categories:
x = mandatory per Battery Regulation; 
(x) = mandatory per other regulation;
(o) = voluntary.																		See the note in tab "Instructions"										See the note in tab "Instructions"				Granularity level: 
(if applicable to battery category)
x = mandatory; 
(o) =voluntary

		OK?		#		EV		LMT		Other Industrial >2kWh		Stationary >2kWh		Attribute category		Attribute sub-category		Attribute		Definition/Understanding by Battery Pass consortium		Requirements/Definition per Regulation(s)		Regulation Reference		Unit of attribute or sign		 Data format		Access rights according to Battery Regulation		Data behavioral characteristic: static vs. dynamic		Update requirement for dynamic data		Granularity level: Model vs individual battery		Pack		Module		Cell		Global standard considerations/notes

				1		x		x		x		x		General battery and manufacturer Information		Identification		Battery passport identification		Unique identifier allowing for the unambiguous identification of each individual battery and hence each corresponding battery passport (exploration of a potential additional battery passport identifier (not required per Battery Regulation) ongoing).		A unique identifier is defined as "a unique string of characters for the identification of batteries that also enables a web link to the battery passport" (Art. 3(66)), to be attributed by the economic operator placing the battery on the market (Art. 77(3)). The unique identifier shall comply with the standard (‘ISO/IEC’) 15459:2015 or equivalent (Art. 77(3)). A QR code shall provide access to the battery passport and be linked to the unique identifier (Art. 77(3)). Batteries shall “bear a model identification and batch or serial number, or product number or another element allowing their identification” (Art. 38(6)). 		Art. 77(3); Art. 3(66); Art. 38(6)		-		ID		Public		Static		-		Individual battery		x

				2		x		x		x		x		General battery and manufacturer Information		Identification		Battery identification		Model identification and batch or serial number, or product number or another element allowing their identification		Unambiguous identification of an individual battery. Batteries shall “bear a model identification and batch or serial number, or product number or another element allowing their identification” (Art. 38(6)). 		Annex XIII (1a) → Annex VI Part A → Art. 38(6)		-		ID		Public		Static		-		Individual battery		x

				3		(o)		(o)		(o)		(o)		General battery and manufacturer Information		Identification		Responsible economic operator identification		State the name, trade name or mark, postal address, web ad-dress, e-mail address. Suggested reporting via a unique operator identifier (see requirements of unique battery identifier).		Identifier of the responsible economic operator		Added by consortium		-		ID		Public		Static		-		Individual battery		x

				4		x		x		x		x		General battery and manufacturer Information		Identification		Manufacturer’s identification		Unambiguous identification of the manufacturer of the battery, suggested via a unique operator identifier (as "unique string of characters for the identification of actors involved in the value chain of products", ESPR Art. 2(32)). 		Manufacturer's identification by stating the name; registered trade name or registered trademark; the postal address, indicating a single contact point; a web address, where one exists; an e-mail address, where one exists (Art. 38(7)). Manufacturer as “any natural or legal person who manufactures a battery or has a battery designed or manufactured, and markets that battery under its own name or trademark or puts it into service for its own purposes” (Art. 3(33)). 		Annex XIII (1a) → Annex VI Part A (1); Art. 3(33); Art. 38(7); ESPR Art. 2(32)		-		ID		Public		Static		-		Battery model		x

				5		x		x		x		x		General battery and manufacturer Information		Identification		Manufacturing date		Manufacturing date (month and year), suggested in form of manufacturing date codes.		Manufacturing date (month and year)		Annex XIII (1a) → Annex VI Part A (4); Annex VII Part B (1)		-		Date time		Public		Static		-		Individual battery		x

		 		6		x		x		x		x		General battery and manufacturer Information		Identification		Manufacturing place		Unambiguous identification of the manufacturing facility (e.g. country, city, street, building (if needed)), suggested via a unique facility identifier (as "unique string of characters for the identification of locations or buildings involved in the value chain of a product or used by actors involved in the value chain of a product", ESPR Art. 2(33)).		"Geographical location of a battery manufacturing facility"		Annex XIII (1a) → Annex VI Part A (3); ESPR Art. 2(33)		-		ID		Public		Static		-		Battery model		x

		 		7		x		x		x		x		General battery and manufacturer Information		General characteristics		Battery category		Intended use of the battery.		Categories relevant for the battery passport: ‘LMT battery‘, ‘electric vehicle battery‘ or ‘industrial battery‘. The latter includes the subcategory ‘stationary battery energy storage system‘ complemented by “other industrial batteries” (Art. 2).		Annex XIII (1a) → Annex VI Part A (2)		-		String		Public		Static		-		Battery model		x

		 		8		x		x		x		x		General battery and manufacturer Information		General characteristics		Battery weight		Mass of the entire battery in kilograms. Voluntary: if the battery is defined on pack or module level: also weight of the modules and/or cells.		Weight of the battery		Annex XIII (1a) → Annex VI Part A (5)		kg		Decimal		Public		Static		-		Battery model		x

				9		x		x		x		x		General battery and manufacturer Information		General characteristics		Battery status		Lifecycle status of the battery. Status defined from a list, with the options suggested as follows: 'original', 'repurposed', 'reused', 'remanufactured', 'waste'.		Information on the status of the battery, defined as ‘original’, ‘repurposed’, ‘reused’, 'remanufactured' , or ‘waste'.		Annex XIII (4c)		-		String		persons with a legitimate interest		Dynamic		upon placement on market and status change		Individual battery		x

				10		x		x		x		x		Compliance, labels & certifications		Conformity		EU declaration of conformity		Declaration of conformity signed by responsible economic operators to declare compliance with the regulatory requirements in the context of the market conformity assessment procedure and assume full responsibility.		The EU declaration of conformity shall state that the fulfilment of the requirements set out in Articles 6 to 10 and 12 to 14 [of the Battery Regulation] has been demonstrated, Annex IX gives details about necessary content for the declaration of conformity.		Annex XIII (1r) → Art. 18; Annex IX		-		Representation to document		Public		Static		-		Battery model		x						Should there be a declaration of confirmity to the SAE standard?

				11		x		x		x		x		Compliance, labels & certifications		Conformity		ID of EU declaration of conformity		Identification number of the declaration of conformity of the battery, linked to the  Battery Carbon Footprint Declaration.		The Battery Carbon Footprint Declaration shall refer to the identification number of the EU declaration of conformity. Annex IX lists requirements for EU declaration of conformity.		Annex XIII (1r) → Art. 7(1f); Art. 18;  Annex IX		-		ID		Public		Static		-		Battery model		x

		 		12		x		x		x		x		Compliance, labels & certifications		Conformity		Results of tests reports		Results of tests reports proving compliance in the market conformity assessment procedure with the requirements as per the technical documentation (Art. 7-10, Art. 12-14 and due diligence policies ).		Results of test reports proving compliance with the requirements set out in this Regulation or any implementing or delegated act adopted on its basis.		Annex XIII (3) → Annex VIII Part A 2(h)		-		Representation to document		Notified bodies, market surveillance authorities and the Commission		Static		-		Battery model		x

		37		13		x		x		x		x		Compliance, labels & certifications		Symbols		Separate collection symbol		"Separate collection" or label indicating that a product should not be discarded as unsorted waste but must be sent to separate collection facilities for recovery and recycling. To be printed on the physical label and displayed via the battery passport, suggested to be translated also to text to ensure machine readability.		All batteries shall be marked with the symbol indicating 'separate collection'  in accordance with the requirements laid down in Part B of Annex VI.		Annex XIII (1q) → Art. 13(4);  Annex VI Part B		-		Representation to image		Public		Static		-		Battery model		x

				14		x		x		x		x		Compliance, labels & certifications		Symbols		Meaning of labels and symbols		Explanation of the meaning of all symbols and labels (including separate collection; cadmium and lead; and carbon footprint and carbon footprint performance class symbols; and symbols and labels printed on batteries or their accompanying documents but not accessible via the battery passport).		"Meaning of the labels and symbols marked on batteries […] or printed on their packaging or in the document accompanying batteries”, for each battery made available on the market, “as a minimum at the point of sale”. To be communicated “in a visible manner and through online marketplaces”.		Annex XIII (1s) → Art. 74 1(e)		-		Representation to document		Public		Static		-		Battery model		x

		 		15		x		x		x		x		Compliance, labels & certifications		Symbols		Cadmium and lead symbols		Cadmium and lead symbols indicating the metal is contained in the battery above a defined threshold. To be printed on the physical label and displayed via the battery passport, suggested to be translated also to text to ensure machine readability.		Battery containing more than 0.002% cadmium or 0.004% lead to be marked with the symbol(s) for the metal concerned: Cd or Pb (Art. 13(4)).		Annex XIII (1q) → Art. 13(5); [see exec. Summary for a more detailed explanation]		-		Representation to image		Public		Static		-		Battery model		x

				16		x		x		x		x		Battery materials and composition		Materials		Critical raw materials		Raw materials being economically important and vulnerable to supply disruption. List of the Commission is subject to updating, at least every three years to reflect production, market and technological developments. The latest list will be made available via the [What reference should be used for a global list or can we make it generic saying it much conform with the appropriate national list?]. In the battery passport, all critical raw materials above a concentration of 0.1 % weight by weight within each (sub)-component of the battery should be specified in an aggregated way for the entire battery. For anode, cathode, and electrolyte critical raw materials can be derived from "cathode materials", "anode materials", and "electrolyte materials".		"Critical raw materials contained in the battery above a concentration of 0.1 % weight by weight". Reference to COM(2020)474: “Those raw materials that are most important economically and have a high supply risk”. The  list of critical raw materials in the compromise text regarding the Critical Raw Material Act lists 34 raw materials as critical November 2023.		Annex XIII (1b) → Annex VI Part A (10)		-		String		Public		Static		-		Battery model		x

				17		x		x		x		x		Battery materials and composition		Materials		Battery chemistry		Composition of a battery in general terms by specifying the cathode and anode active material as well as electrolyte.		"Battery chemistry" (not defined in the Battery Regulation).		Annex XIII (1b) → Annex VI Part A (7)		-		String		Public		Static		-		Battery model		x

				18		x		x		x		x		Battery materials and composition		Materials		Name of the cathode, anode, electrolyte materials		"Component materials used" (No. 17.a-c): Naming the materials (as a composition of substances) in cathode, anode, electrolyte according to public standards, including specification of the corresponding component (i.e., cathode, anode, or electrolyte). We suggest a reporting threshold of 0.1 % weight by weight.		“Detailed composition, including materials used in the cathode, anode, and electrolyte”.		Annex XIII (2a)		-		String (part of complex object)		persons with a legitimate interest and the Commission 		Static		-		Battery model		x

				19		x		x		x		x		Battery materials and composition		Materials		Related identifiers of the cathode, anode, electrolyte materials		"Component materials used" (No. 17.a-c): CAS numbers of the materials (as a composition of substances) in cathode, anode, electrolyte.		“Detailed composition, including materials used in the cathode, anode, and electrolyte”.		Annex XIII (2a)		-		ID (part of complex object)		persons with a legitimate interest and the Commission 		Static		-		Battery model		x

		42		20		x		x		x		x		Battery materials and composition		Materials		Composition of the cathode, anode, electrolyte materials		"Component materials used"(No. 17.a-c): Specifying the mass fraction in % of the material (as a composition of substances) in anode, cathode, electrolyte.		“Detailed composition, including materials used in the cathode, anode, and electrolyte”. 		Annex XIII (2a)		%		Decimal (part of complex object)		persons with a legitimate interest and the Commission 		Static		-		Battery model		x

				21		x		x		x		x		Battery materials and composition		Substances		Name of hazardous substances		"Hazardous substances" (No 20.a-e): Name (agreed substance nomenclature, e.g. IUPAC or chemical name) all hazardous substance (as “any substance that poses a threat to human health and the environment”). Suggested above 0.1 % weight by weight within each (sub-)component.		“Hazardous substances contained in the battery other than mercury, cadmium or lead”. Substance as “a chemical element and its compounds in the natural state or the result of a manufacturing process” (ECHA). Battery Regulation narrows reporting to substances falling under defined hazard classes and categories of the CLP regulation.		Annex XIII (1b) → Annex VI Part A (8)		-		String (part of complex object)		Public		Static		-		Battery model		x

				22		x		x		x		x		Battery materials and composition		Substances		Hazard classes and/or categories of hazardous substances		"Hazardous substances" (No 20.a-e): Specify hazard classes and/ or categories of hazardous substances (as “any substance that poses a threat to human health and the environment”) as defined by the local classification, labeling and packaging regulations.		“Hazardous substances contained in the battery other than mercury, cadmium or lead”. Substance as “a chemical element and its compounds in the natural state or the result of a manufacturing process” (ECHA). Battery Regulation narrows reporting to substances falling under defined hazard classes and categories of the CLP regulation.		Annex XIII (1b) → Annex VI Part A (8)		-		String and/or integer (part of complex object)		Public		Static		-		Battery model		x

				23		x		x		x		x		Battery materials and composition		Substances		Related identifiers of hazardous substances		"Hazardous substances" (No 20.a-e): CAS number and CLP Regulation index number of all hazardous substance (as “any substance that poses a threat to human health and the environment”).		“Hazardous substances contained in the battery other than mercury, cadmium or lead”. Substance as “a chemical element and its compounds in the natural state or the result of a manufacturing process” (ECHA). Battery Regulation narrows reporting to substances falling under defined hazard classes and categories of the CLP regulation.		Annex XIII (1b) → Annex VI Part A (8)		-		ID (part of complex object)		Public		Static		-		Battery model		x

				24		x		x		x		x		Battery materials and composition		Substances		Location of hazardous substances		"Hazardous substances" (No 20.a-e): Location on a (sub-)component-level of all hazardous substances (as “any substance that poses a threat to human health and the environment”). Suggested via a unique identifier or nomenclature.		“Hazardous substances contained in the battery other than mercury, cadmium or lead”. Substance as “a chemical element and its compounds in the natural state or the result of a manufacturing process” (ECHA). Battery Regulation narrows reporting to substances falling under defined hazard classes and categories of the CLP regulation.		Annex XIII (1b) → Annex VI Part A (8)		-		String or ID (part of complex object)		Public		Static		-		Battery model		x

		Ba		25		x		x		x		x		Battery materials and composition		Substances		Concentration range of hazardous substances		"Hazardous substances" (No 20.a-e): Concentration range of all hazardous substances (as “any substance that poses a threat to human health and the environment”) in %, per (sub-)component of the battery, based on substances of concern in products, as defined locally, in weight by weight.		“Hazardous substances contained in the battery other than mercury, cadmium or lead”. Substance as “a chemical element and its compounds in the natural state or the result of a manufacturing process” (ECHA). Battery Regulation narrows reporting to substances falling under defined hazard classes and categories of the CLP regulation.		Annex XIII (1b) → Annex VI Part A (8)		%		Decimal (part of complex object)		Public		Static		-		Battery model		x

				26		x		x		x		x		Battery materials and composition		Substances		Impact of substances on the environment, human health, safety		Impact statements based on national and local laws for improving the protection of human health and the environment from risks posed by chemicals. or GHS (Globally Harmonized System of Classification and Labelling of Chemicals) for all hazard classes applicable to substances in the battery.		"The impact of substances, in particular, hazardous substances, contained in batteries on the environment and on human health or safety of persons, including impact due to inappropriate discarding of waste batteries such as littering or discarding as unsorted municipal waste”.		Annex XIII (1s) → Art. 74 1(f)		-		String		Public		Static		-		Battery model		x

				27		x		x		x		x		Carbon footprint		Carbon footprint		Battery carbon footprint		The carbon footprint of the battery, calculated as kg of carbon dioxide equivalent per one kWh of the total energy provided by the battery over its expected service life, as declared in the Carbon Footprint Declaration.		The carbon footprint of the battery, calculated as kg of carbon dioxide equivalent per one kWh of the total energy provided by the battery over its expected service life, and differentiated per life cycle stage as described in the essential elements of the Battery Regulation (Annex II).		Annex XIII (1c) → Art. 7		kg / one kWh		Decimal		Public		Static		-		Battery model		x

				28		x		x		x		x		Carbon footprint		Carbon footprint		Share of battery carbon footprint per lifecycle stage: raw material acquisition and pre-processing		The carbon footprint of the battery as share of total Battery Carbon Footprint, differentiated per life cycle stage as described in the essential elements of the Battery Regulation (Annex II).		The carbon footprint of the battery, calculated as kg of carbon dioxide equivalent per one kWh of the total energy provided by the battery over its expected service life, and differentiated per life cycle stage as described in the essential elements of the Battery Regulation (Annex II).		Annex XIII (1c) → Art. 7		%		Decimal		Public		Static		-		Battery model		x

		 		29		x		x		x		x		Carbon footprint		Carbon footprint		Share of battery carbon footprint per lifecycle stage: main product production/Manufacturing stage		The carbon footprint of the battery as share of total Battery Carbon Footprint, differentiated per life cycle stage as described in the essential elements of the Battery Regulation (Annex II).		The carbon footprint of the battery, calculated as kg of carbon dioxide equivalent per one kWh of the total energy provided by the battery over its expected service life, and differentiated per life cycle stage as described in the essential elements of the Battery Regulation (Annex II).		Annex XIII (1c) → Art. 7		%		Decimal		Public		Static		-		Battery model		x

				30		x		x		x		x		Carbon footprint		Carbon footprint		Share of battery carbon footprint per lifecycle stage: distribution		The carbon footprint of the battery as share of total Battery Carbon Footprint, differentiated per life cycle stage as described in the essential elements of the Battery Regulation (Annex II)		The carbon footprint of the battery, calculated as kg of carbon dioxide equivalent per one kWh of the total energy provided by the battery over its expected service life, and differentiated per life cycle stage as described in the essential elements of the Battery Regulation (Annex II).		Annex XIII 1(c) → Art. 7		%		Decimal		Public		Static		-		Battery model		x

				31		x		x		x		x		Carbon footprint		Carbon footprint		Share of battery carbon footprint per lifecycle stage: end of life and recycling		The carbon footprint of the battery as share of total Battery Carbon Footprint, differentiated per life cycle stage as described in the essential elements of the Battery Regulation (Annex II)		The carbon footprint of the battery, calculated as kg of carbon dioxide equivalent per one kWh of the total energy provided by the battery over its expected service life, and differentiated per life cycle stage as described in the essential elements of the Battery Regulation (Annex II).		Annex XIII 1(c) → Art. 7		%		Decimal		Public		Static		-		Battery model		x

		 		32		x		x		x		x		Carbon footprint		Carbon footprint		Carbon footprint performance class		The carbon footprint performance class that the relevant battery model per manufacturing plant corresponds to.		EV, industrial and LMT batteries shall bear a conspicuous, clearly legible and indelible label indicating the carbon footprint of the battery and the carbon footprint performance class that the relevant battery model per manufacturing plant corresponds to. The carbon footprint performance class shall be accessible via the battery passport. A meaningful number of classes of performance will be developed (…) with category A being the best class with the lowest carbon footprint life cycle impact [36 months after entry into force of regulation for EV / 60 months for industrial batteries without exclusively external storage / 78 months for LMT batteries / 102 months for industrial batteries with external storage].		Annex XIII (1c) → Art. 7(2)		-		String		Public		Static		-		Battery model		x

		 		33		x		x		x		x		Carbon footprint		Carbon footprint		Web link to public carbon footprint study		A web link to get access to a public version of the study supporting the carbon footprint values.		A web link to get access to a public version of the study supporting the carbon footprint values referred to in Article 7(d) and 7(e).		Annex XIII (1c) → Art. 7 1(g)		-		Representation to document		Public		Static		-		Battery model		x

				34		x		x		x		x		Supply chain due diligence		Due Diligence Report		Information of the due diligence report		Report on the supply chain due diligence policy, risk management plan, and summary of third-party verification. Making due diligence report information available via the battery passport, at least via a link to the annual due diligence report valid for the specific battery at the time of placing on the market, as PDF uploaded to the company website. In addition, potentially making key information of the report available via the battery passport directly.		Information on responsible sourcing as indicated in the report on battery due diligence policy referred to in Article 52(3). "That report shall contain, in a manner that is easily comprehensible for end-users and clearly identifies the batteries concerned, the data and information on steps taken by that economic operator to comply with the requirements laid down in Articles 49 and 50, including findings of significant adverse impacts in the risk categories listed in point 2 of Annex X, and how they have been addressed, as well as a summary report of the third-party verifications carried out in accordance with Article 51, including the name of the notified body, with due regard for business confidentiality and other competitive concerns. That report shall also cover, where relevant, access to information, public participation in decision-making and access to justice in environmental matters in relation to the sourcing, processing and trading of the raw materials present in batteries."		Annex XIII (1d) → Art. 52(3)		-		Representation to document		Public		Static		-		Battery model		x

		 		35		(o)		(o)		(o)		(o)		Supply chain due diligence		Additional voluntary		Third party supply chain assurances		Third party supply chain assurances demonstrate (e.g., via certifications) that supply chain practices adhere to defined standards. If schemes are chosen carefully and key information about the assurances are communicated (see proposal by the Battery Pass consortium), assurances could be voluntarily made available via the battery passport.		"Each economic operator referred to in Article 48(1) shall: establish and operate a system of controls and transparency regarding the supply chain, including a chain of custody or traceability system, identifying upstream actors in the supply chain"		Art. 49(d)		-		Representation to document (and string)		Public		Static		-		Battery model		x

				36		(o)		(o)		(o)		(o)		Supply chain due diligence		Additional voluntary		EU Taxonomy disclosure statement		Voluntarily making additional evidence of environmentally sustainable economic activities available  via the battery passport.		Large undertakings need to disclose information to the public on how and to what extent their activities are associated with environmentally sustainable economic activities as part of the EU Taxonomy Regulation.		EU Taxonomy Regulation, Art. 8		-		Representation to document		Public		Static		-		Battery model		x

				37		(o)		(o)		(o)		(o)		Supply chain due diligence		Additional voluntary		Sustainability report		Voluntarily making the corporate sustainability report available via the battery passport.		The EU Corporate Sustainability Reporting Directive (CSRD) requires EU companies to draft a sustainability report.		EU Corporate Sustainability Reporting Directive		-		Representation to document		Public		Static		-		Battery model		x

				38		x		x		x		x		Circularity and resource efficiency		Design for circularity		Manual for removal of the battery from the appliance 		Manual for removal of the battery from the appliance, including: 
- Disassembly sequences
- Characteristics of the joints, screws, and fasteners: type, number, materials and number of fastening techniques to be unlocked
- Tools required for disassembly
- Risk warnings and safety measures		Dismantling information, including at least:
- Exploded diagrams of the battery system/pack showing the location of battery cells
- Disassembly sequences
- Type and number of fastening techniques to be unlocked
- Tools required for disassembly
- Warnings if risk of damaging parts exists
- Amount of cells used and layout		Annex XIII (2c)		-		Representation to document		persons with a legitimate interest and the Commission		Static		-		Battery model		x

				39		x		x		x		x		Circularity and resource efficiency		Design for circularity		Manual for disassembly and dismantling of the battery pack		Manual for disassembly of the battery pack, including:
- Exploded diagrams of the battery system/pack showing the location of the battery cells and modules, including format and dimensions of battery cells, modules and pack, and orientation of the battery cells
- Type of construction of battery pack, modules, and cells
- Information on replaceability of modules and cells (yes/no)
- Disassembly sequences
- Characteristics of joints, screws, and fasteners: type, number, materials, and number of fastening techniques to be unlocked
- Information on fillings, if used: characteristics of foams and/or glues
- Information on casing: type and material (steel/plastic)
- Tools required for disassembly
- Risk warnings and safety measures		Dismantling information, including at least:
- Exploded diagrams of the battery system/pack showing the location of battery cells
- Disassembly sequences
- Type and number of fastening techniques to be unlocked
- Tools required for disassembly
- Warnings if risk of damaging parts exists
- Amount of cells used and layout		Annex XIII (2c)		-		Representation to document		persons with a legitimate interest and the Commission		Static		-		Battery model		x

		40		40		x		x		x		x		Circularity and resource efficiency		Design for circularity		Postal address of sources for spare parts 		Postal address of supplier for spare parts.		Contact details of sources for replacement spares.		Annex XIII (2b)		-		String		persons with a legitimate interest and the Commission		Static		-		Battery model		x

				41		x		x		x		x		Circularity and resource efficiency		Design for circularity		E-mail address of sources for spare parts		E-mail address of supplier for spare parts.		Contact details of sources for replacement spares. 		Annex XIII (2b)		-		String		persons with a legitimate interest and the Commission		Static		-		Battery model		x

				42		x		x		x		x		Circularity and resource efficiency		Design for circularity		Web address of sources for spare parts		Web address of supplier for spare parts.		Contact details of sources for replacement spares.		Annex XIII (2b)		-		Representation to file		persons with a legitimate interest and the Commission		Static		-		Battery model		x

				43		x		x		x		x		Circularity and resource efficiency		Design for circularity		Part numbers for components		Part numbers for components.		Part numbers for components. 		Annex XIII (2b)		-		Representation to document		persons with a legitimate interest and the Commission		Static		-		Battery model		x

				44		x		x		x		x		Circularity and resource efficiency		Safety requirements		Extinguishing agent		Usable extinguishing agenda referring to classes of extinguishers (A, B, C, D, K).		Usable extinguishing agent.		Annex XIII (1a) → Annex VI Part A (9)		-		Text		Public		Static		-		Individual battery		x

				45		x		x		x		x		Circularity and resource efficiency		Safety requirements		Safety measures/instructions		Safety measures and instructions should also take past negative and extreme events as well as the separate data attributes “battery status” and “battery composition/chemistry” into account.		“Safety measures”. “Necessary safety instructions to handle waste batteries, including in relation to the risks associated with, and the handling of, batteries containing lithium”.		Annex XIII (2d) → Art. 74(2)		-		Representation to document		persons with a legitimate interest and the Commission		Static		-		Battery model		x

				46		x		x		x		x		Circularity and resource efficiency		Recycled content		Pre-consumer recycled nickel share		Recycled nickel share from pre-consumer waste (manufacturing waste, excluding run-around scrap) of the active material.		Share of nickel recovered from battery manufacturing waste present in active materials for each battery model per year and per manufacturing plant		Annex XIII (1e) → Art. 8(1)		%		Decimal		Public		Static		-		Battery model		x

				47		x		x		x		x		Circularity and resource efficiency		Recycled content		Pre-consumer recycled cobalt share		Recycled cobalt share from pre-consumer waste (manufacturing waste, excluding run-around scrap) of the active material.		Share of cobalt recovered from battery manufacturing waste present in active materials for each battery model per year and per manufacturing plant.		Annex XIII (1e) → Art. 8(1)		%		Decimal		Public		Static		-		Battery model		x

				48		x		x		x		x		Circularity and resource efficiency		Recycled content		Pre-consumer recycled lithium share		Recycled lithium share from pre-consumer waste (manufacturing waste, excluding internally produced and reused scrap) of the active material.		Share of lithium recovered from battery manufacturing waste present in active materials for each battery model per year and per manufacturing plant.		Annex XIII (1e) → Art. 8(1)		%		Decimal		Public		Static		-		Battery model		x

				49		x		x		x		x		Circularity and resource efficiency		Recycled content		Pre-consumer recycled lead share		Recycled lead share from pre-consumer waste (manufacturing waste, excluding run-around scrap).		Share of lead recovered from (battery manufacturing) waste present in the battery, for each battery model per year and per manufacturing plant.		Annex XIII (1e) → Art. 8(1)		%		Decimal		Public		Static		-		Battery model		x

				50		x		x		x		x		Circularity and resource efficiency		Recycled content		Post-consumer recycled nickel share		Recycled nickel share from post-consumer waste (end-of life scrap) of the active material.		Share of nickel recovered from post-consumer waste present in active materials for each battery model per year and per manufacturing plant.		Annex XIII (1e) → Art. 8(1)		%		Decimal		Public		Static		-		Battery model		x

				51		x		x		x		x		Circularity and resource efficiency		Recycled content		Post-consumer recycled cobalt share		Recycled cobalt share from post-consumer waste (end-of life scrap) of the active material.		Share of cobalt recovered from post-consumer waste present in active materials for each battery model per year and per manufacturing plant.		Annex XIII (1e) → Art. 8(1)		%		Decimal		Public		Static		-		Battery model		x

				52		x		x		x		x		Circularity and resource efficiency		Recycled content		Post-consumer recycled lithium share		Recycled lithium share from post-consumer waste (end-of life scrap) of the active material.		Share of lithium recovered from post-consumer waste present in active materials for each battery model per year and per manufacturing plant.		Annex XIII (1e) → Art. 8(1)		%		Decimal		Public		Static		-		Battery model		x

				53		x		x		x		x		Circularity and resource efficiency		Recycled content		Post-consumer recycled lead share		Recycled lead share from post-consumer waste (end-of life scrap). 		Share of lead recovered from (post-consumer) waste  present in the battery, for each battery model per year and per manufacturing plant.

		Annex XIII (1e) → Art. 8(1)		%		Decimal		Public		Static		-		Battery model		x

				54		x		x		x		x		Circularity and resource efficiency		Renewable content		Renewable content share		Share of renewable material content, including information on the corresponding material(s).		Share of renewable content.		Annex XIII (1f)		%		Decimal		Public		Static		-		Battery model		x

				55		x		x		x		x		Circularity and resource efficiency		End-of-Life information		Role of end-users in contributing to waste prevention		Prevention and management of waste batteries: Point (a) of Article 60(1): Information on "the role of end-users in contributing to waste prevention, including by information on good practices and recommendations concerning the use of batteries aiming at extending their use phase and the possibilities of re-use, preparing for re-use, preparing for repurpose, repurposing and remanufacturing".		Producer or producer responsibility organisations shall make information available to distributors and end-users on: the role of end-users in contributing to waste prevention, including by information on good practices and recommendations concerning the use of batteries aiming at extending their use phase and the possibilities of re-use, preparing for re-use, preparing for repurpose, repurposing and remanufacturing.		Annex XIII (1s) → Art. 74(1a)		-		Representation to document		Public		Static		-		Battery model		x

				56		x		x		x		x		Circularity and resource efficiency		End-of-Life information		Role of end- users in contributing to the separate collection of waste batteries		Prevention and management of waste batteries: Point (b) of Article 60(1): Information on "the role of end-users in contributing to the separate collection of waste batteries in accordance with their obligations under Article 51 so as to allow their treatment".		Producer or producer responsibility organisations shall make information available to distributors and end-users on: the role of end-users in contributing to the separate collection of waste batteries in accordance with their obligations under Article 51 so as to allow their treatment.		Annex XIII (1s) → Art. 74(1b)		-		Representation to document		Public		Static		-		Battery model		x

				57		x		x		x		x		Circularity and resource efficiency		End-of-Life information		Information on separate collection, take back, collection points and preparing for re-use, preparing for repurposing and recycling operations		Prevention and management of waste batteries: Point (c) of Article 60(1): information on "the separate collection, the take back, the collection points and preparing for re-use, preparing for repurposing, and recycling operations available for waste batteries". 		Producer or producer responsibility organisations shall make information available to distributors and end-users on: the separate collection, take-back and collection points, preparing for re-use, preparing for repurposing, and recycling operations available for waste batteries.		Annex XIII (1s) → Art. 74(1c)		-		Representation to document		Public		Static		-		Battery model		x

				58		(o)								Performance and durability		Capacity, energy, SoH & voltage		Certified usable battery energy" (UBEcertified)		Definition from UNECE GTR 22, applicable only to EVs.
The energy supplied by the battery from the beginning of the test procedure used for certification until the applicable break-off criterion of the test procedure used for certification is reached.		Added by consortium, basis for calculating SOCE.		-		kWh		Integer		Public		Static		-		Battery model		x

				59		(o)								Performance and durability		Capacity, energy, SoH & voltage		Remaining usable battery energy (UBEmeasured): 		Definition from UNECE GTR 22, applicable only to EVs.
The UBE determined at the present point in the lifetime of the vehicle by the test procedure used for certification.		Added by consortium, basis for calculating SOCE.		-		kWh		Integer		persons with a legitimate interest		Dynamic		depending on definition of "up-to-date" to be laid down in delegated act		Individual battery		x

				60		x								Performance and durability		Capacity, energy, SoH & voltage		State of certified energy (SOCE)		Definition based on UNECE GTR 22: The measured or on-board UBE performance at a specific point in its lifetime, expressed as a percentage of the certified usable battery energy.		State of certified energy (SOCE).		Annex XIII (4b) → Art. 14/Annex VII Part A (EV)		%		Integer		persons with a legitimate interest		Dynamic		depending on definition of "up-to-date" to be laid down in delegated act		Individual battery		x

				61				x				x		Performance and durability		Round trip energy efficiency & self-discharge		Initial self-discharging rate		Initial self-discharge in % of capacity per unit of time in defined conditions (temperature range etc.) as pre-use metric. 		“Evolution of self-discharging rates.”		Annex XIII (4b) → Art. 14/Annex VII Part A (4) (Evolution of self-discharging rates)		%/month		Decimal		persons with a legitimate interest		Static		-		Battery model		x

				62				x				x		Performance and durability		Round trip energy efficiency & self-discharge		Current self-discharging rate		Current self-discharge in % of capacity per unit of time in defined conditions (temperature range) during the use phase.		“Evolution of self-discharging rates.”		Annex XIII (4b) → Art. 14/Annex VII Part A (4)		%/month		Decimal		persons with a legitimate interest		Dynamic		depending on definition of "up-to-date" to be laid down in delegated act		Individual battery		x

				63				x				x		Performance and durability		Round trip energy efficiency & self-discharge		Evolution of self-discharging rates		The increase of self-discharging rates in the use-phase as percentage with reference to the initial self-discharging rate.		“Evolution of self-discharging rates.”		Annex XIII (4b) → Art. 14/Annex VII Part A (4)		%		Integer		persons with a legitimate interest		Dynamic		depending on definition of "up-to-date" to be laid down in delegated act		Individual battery		x

				64		x		x		x		x		Performance and durability		Capacity, energy, SoH & voltage		Rated capacity		Pre-use value as defined per regulation: "‘Rated capacity’ means the total number of ampere-hours (Ah) that can be withdrawn from a fully charged battery under specific conditions; ‘Capacity fade’ means the decrease over time and upon usage in the amount of charge that a battery can deliver at the rated voltage, with respect to the original measured capacity".		 "‘Rated capacity’ means the total number of ampere-hours (Ah) that can be withdrawn from a fully charged battery under reference conditions; ‘Capacity fade’ means the decrease over time and upon usage in the amount of charge that a battery can deliver at the rated voltage, with respect to the original measured capacity."		Annex XIII (1g); 
Annex XIII  (4a) → Art. 10/Annex IV Part A (1) (incl. definition)		Ah		Integer		Public		Static		-		Battery model		x

		36		65		(o)		x		(o)		x		Performance and durability		Capacity, energy, SoH & voltage		Remaining capacity		The in-use data attribute on capacity, corresponding with the definition of rated capacity.		 "‘Rated capacity’ means the total number of ampere-hours (Ah) that can be withdrawn from a fully charged battery under reference conditions."		Annex XIII (4b) → Art. 14/Annex VII Part A (1) 		Ah		Integer		persons with a legitimate interest		Dynamic		depending on definition of "up-to-date" to be laid down in delegated act		Individual battery		x

		36		66		x		x		x		x		Performance and durability		Capacity, energy, SoH & voltage		Capacity fade 		"Decrease over time and upon usage in the amount of charge that a battery can deliver at the rated voltage, with respect to the original rated capacity declared by the manufacturer".		"Decrease over time and upon usage in the amount of charge that a battery can deliver at the rated voltage, with respect to the original rated capacity declared by the manufacturer."		Annex XIII  (4a) → Art. 10/Annex IV Part A (2)		%		Integer		persons with a legitimate interest		Dynamic		upon placement on market and status change		Individual battery		x

		Ba		67		x		x		x		x		Performance and durability		Capacity, energy, SoH & voltage		State of Charge (SoC)		Available capacity in a battery expressed as a percentage of remaining capacity" to reflect use of SoC in practice.  		"The available capacity in a battery expressed as a percentage of rated capacity."		Annex XIII (4d); Article 3, 1(27)		%		Integer		persons with a legitimate interest		Dynamic		depending on definition of "up-to-date" to be laid down in delegated act		Individual battery		x

				68		x		x		x		x		Performance and durability		Capacity, energy, SoH & voltage		Nominal voltage		Nominal voltage the battery is rated for.		"Minimal, nominal and maximum voltage, with temperature ranges when relevant."		Annex XIII (1h)		V		Integer		Public		Static		-		Battery model		x

				69		x		x		x		x		Performance and durability		Capacity, energy, SoH & voltage		Minimum voltage 		Minimum voltage the battery is rated for.		"Minimal, nominal and maximum voltage, with temperature ranges when relevant."		Annex XIII (1h)		V		Integer		Public		Static		-		Battery model		x

				70		x		x		x		x		Performance and durability		Capacity, energy, SoH & voltage		Maximum voltage		Maximum voltage the battery is rated for.		"Minimal, nominal and maximum voltage, with temperature ranges when relevant."		Annex XIII (1h)		V		Integer		Public		Static		-		Battery model		x

				71		x		x		x		x		Performance and durability		Power capability		Original power capability		Pre-use power capability: Definition of power capability as given in Battery Regulation. 
Annex IV Part B, point 4 --> measurement at 80 % and 20 % SoC required. This requirement may not be implementable for remaining power capability and power fade(see below). It, thus, should be reviewed together with SoC definition.		"Original power capability (in Watts) and limits, with temperature range when relevant"
"The amount of energy that a battery is capable to provide over a given period under reference conditions."
"Power capability at 80% and 20% state of charge."		Annex XIII (1i); 
Annex XIII  (4a) → Art. 10/Annex IV Part A (2) + Part B (4) → measurement at 80 % SoC and 20% SoC		W		Integer		Public		Static		-		Battery model		x

				72		(o)		x		(o)		x		Performance and durability		Power capability		Remaining power capability		Remaining (in-use) power capability: Definition of power capability as provided in Battery Regulation. 
Annex IV Part B, point 4 --> measurement at 80 % and 20 % SoC required. This requirement may not be implementable and should be reviewed together with SoC definition.		"Where possible, remaining power capability“
"The amount of energy that a battery is capable to provide over a given period of time under reference conditions."
"Power capability at 80% and 20% state of charge."		Annex XIII (4b) → Art. 14/Annex VII Part A (2) ;
Annex XIII  (4a) → Art. 10/Annex IV (3) (only definition of power); Annex IV Part B (4) -→ measurement at 80 % SoC and 20% SoC		W		Integer		persons with a legitimate interest		Dynamic		depending on definition of "up-to-date" to be laid down in delegated act		Individual battery		x

				73		x		x		x		x		Performance and durability		Power capability		Power capability fade		In-use power fade, as defined in Battery Regulation; 
Annex IV Part B, point 4 --> measurement at 80 % and 20 % SoC required. This requirement may not be implementable and should be reviewed together with SoC definition.		"Power (in W) and power fade (in %)"
"Power capability at 80% and 20% state of charge."		Annex XIII  (4a) → Annex IV P(4) ("power fade" definition); Annex IV Part A (4);
Annex IV Part B (4) → measurement at 80 % SoC		%		Integer		persons with a legitimate interest		Dynamic		upon placement on market and status change		Individual battery		x

				74		x		x		x		x		Performance and durability		Power capability		Maximum permitted battery power		Maximum permitted power the battery is rated for, includes the data relevant for 'power limits'		"original power capability (in Watts) and limits, with temperature range when relevant"		Annex XIII (1i) (power limits)		W		Integer		Public		Static		-				x

				75		(o)		(o)		(o)		(o)		Performance and durability		Power capability		Ratio between nominal allowed battery power (W) and battery energy (Wh)		Provides information on nominal/recommended charge rate (C-rate); equal to regulation definition.		“Ratio between nominal allowed battery power (W) and battery energy (Wh).”		Annex XIII  (4a) → Art. 10/Annex IV Part B (2)		%		Integer		Public		Static		-		Battery model		x

				76		x		x		x		x		Performance and durability		Round trip energy efficiency & self-discharge		Initial round trip energy efficiency 		Initial round trip energy efficiency; definition as provided in Battery Regulation.		Energy round trip efficiency’ means the ratio of the net energy delivered by a battery during a discharge test to the total energy required to restore the initial State of Charge by a standard charge.		Annex XIII (1n); 
Annex XIII  (4a) → Art. 10/Annex IV Part A (4)+ Annex IV (6) (definition); 		%		Integer		Public		Static		-		Battery model		x

				77		x		x		x		x		Performance and durability		Round trip energy efficiency & self-discharge		Round trip energy efficiency at 50% of cycle life		Round trip energy efficiency at 50% of cycle-life; measured at 50% of cycle life as determined in a pre-use standardized measurement.		Energy round trip efficiency’ means the ratio of the net energy delivered by a battery during a discharge test to the total energy required to restore the initial State of Charge by a standard charge.		Annex XIII 1(n); Annex IV (6) (only definition)		%		Integer		Public		Static		-		Battery model		x

				78				x				x		Performance and durability		Round trip energy efficiency & self-discharge		Remaining round trip energy efficiency 		Remaining round trip energy efficiency during the use-phase; definition of round-trip energy efficiency as provided in Battery Regulation.		Energy round trip efficiency’ means the ratio of the net energy delivered by a battery during a discharge test to the total energy required to restore the initial State of Charge by a standard charge.		Annex XIII (4b) → Art. 14/Annex VII Part A (3) Annex XIII  (4a) → Art. 10/Annex IV Part A (4) (only definition); 		%		Integer		persons with a legitimate interest		Dynamic		depending on definition of "up-to-date" to be laid down in delegated act		Individual battery		x

				79		x		x		x		x		Performance and durability		Round trip energy efficiency & self-discharge		Round trip energy efficiency fade		Decrease of round trip energy efficiency as percentage, calculated from remaining and initial round trip energy efficiency. Battery category scope left to be defined ("where applicable"/ "where possible").		"Where applicable, energy round trip efficiency and its fade (in %)."		Annex XIII  (4a) → Art. 10/Annex IV Part A (4)		%		Integer		persons with a legitimate interest		Dynamic		upon placement on market and status change		Individual battery		x

				80		x		x		x		x		Performance and durability		Internal resistance		Initial internal resistance on battery cell level		Initial (Pre-Use) internal resistance on battery cell level. Only value that is mandatory on cell level
Definition of internal resistance should differ from regulation definition, as "opposition" is not an electrotechnical term and may be based on IEV 131-12-04: "internal resistance means the absolute value of the quotient of the voltage drop between the terminals by the electric current increase in the battery circuit during a current pulse"		"Internal battery cell and pack resistance"/ "Internal resistance (in ꭥ)." 
Internal resistance’ means the opposition to the flow of current within a cell or a battery, that is, the sum of electronic resistance and ionic resistance to the contribution to total effective resistance including inductive/capacitive properties.		Annex XIII (1o); 
Annex XIII  (4a) → Art. 10/Annex IV Part A (3) (+definition of internal resistance) 		Ohm		Integer		Public		Static		-		Battery model						x

				81		(o)		(o)		(o)		(o)		Performance and durability		Internal resistance		Current internal resistance on battery cell level		Current (in Use) internal resistance on battery cell level, if possible. 
Definition of internal resistance should differ from regulation definition, as "opposition" is not an electrotechnical term and may be based on IEV 131-12-04: "internal resistance means the absolute value of the quotient of the voltage drop between the terminals by the electric current increase in the battery circuit during a current pulse"		Added by consortium as needed for internal resistance increase; 		-		Ohm		Integer		persons with a legitimate interest		Dynamic		upon placement on market and status change		Individual battery						(o)

				82		(o)		(o)		(o)		(o)		Performance and durability		Internal resistance		Internal resistance increase on battery cell level		Internal resistance increase on battery cell level, if possible. Calculated from initial and current internal resistance on battery cell level.		Added by consortium; "Internal resistance (in ꭥ) and internal resistance increase (in %)." No further definition provided.		-		%		Integer		persons with a legitimate interest		Dynamic		upon placement on market and status change		Individual battery						(o)

				83		x		x		x		x		Performance and durability		Internal resistance		Initial internal resistance on battery pack level		Initial (Pre-Use) internal resistance on battery pack level. 

Definition of internal resistance should differ from regulation definition, as "opposition" is not an electrotechnical term and may be based on IEV 131-12-04: "internal resistance means the absolute value of the quotient of the voltage drop between the terminals by the electric current increase in the battery circuit during a current pulse"		Internal resistance (in ꭥ).
Internal resistance’ means the opposition to the flow of current within a cell or a battery, that is, the sum of electronic resistance and ionic resistance to the contribution to total effective resistance including inductive/capacitive properties.		Annex XIII (1o); 
Annex XIII  (4a) → Art. 10/Annex IV Part A (3) (+definition of internal resistance); 
Annex XIII (4b) → Art. 14/Annex VII Part A (5): where possible, ohmic resistance) 		Ohm		Integer		Public		Static		-		Battery model		x

		31		84		x		x		x		x		Performance and durability		Internal resistance		Current internal resistance on battery pack level		Current (in Use) internal resistance on battery pack level. 
Definition of internal resistance should differ from regulation definition, as "opposition" is not an electrotechnical term and may be based on IEV 131-12-04: "internal resistance means the absolute value of the quotient of the voltage drop between the terminals by the electric current increase in the battery circuit during a current pulse"		Internal resistance (in ꭥ).
Internal resistance’ means the opposition to the flow of current within a cell or a battery, that is, the sum of electronic resistance and ionic resistance to the contribution to total effective resistance including inductive/capacitive properties.		Annex XIII (1o); 
Annex XIII  (4a) → Art. 10/Annex IV Part A (3) (+definition of internal resistance); 
Annex XIII (4b) → Art. 14/Annex VII Part A (5): where possible, ohmic resistance) 		Ohm		Integer		persons with a legitimate interest		Dynamic		upon placement on market and status change		Individual battery		x

		31		85		x		x		x		x		Performance and durability		Internal resistance		Internal resistance increase on battery pack level		Increase of internal resistance in % as calculated from cur-rent and initial values. Calculated from initial and current internal resistance on battery pack level.		Internal resistance increase (in %).		Annex XIII (1o); 
Annex XIII  (4a) → Art. 10/Annex IV Part A (3) (+definition of internal resistance); 
Annex XIII (4b) → Art. 14/Annex VII Part A (5): where possible, ohmic resistance)		%		Integer		persons with a legitimate interest		Dynamic		upon placement on market and status change		Individual battery		x

		31		86		(o)		(o)		(o)		(o)		Performance and durability		Internal resistance		Initial internal resistance on battery module level		Initial (Pre-Use) internal resistance on battery module level. 
Definition of internal resistance should differ from regulation definition, as "opposition" is not an electrotechnical term and may be based on IEV 131-12-04: "internal resistance means the absolute value of the quotient of the voltage drop between the terminals by the electric current increase in the battery circuit during a current pulse"		Added by consortium; definition of Internal resistance equal to battery pack data attribute.		-		Ohm		Integer		Public		Static		-		Battery model				(o)

		31		87		(o)		(o)		(o)		(o)		Performance and durability		Internal resistance		Current internal resistance on battery module level		Current (in Use) internal resistance on battery module level. 
Definition of internal resistance should differ from regulation definition, as "opposition" is not an electrotechnical term and may be based on IEV 131-12-04: "internal resistance means the absolute value of the quotient of the voltage drop between the terminals by the electric current increase in the battery circuit during a current pulse"		Added by consortium; definition of Internal resistance equal to battery pack data attribute.		-		Ohm		Integer		persons with a legitimate interest		Dynamic		upon placement on market and status change		Individual battery				(o)

				88		(o)		(o)		(o)		(o)		Performance and durability		Internal resistance		Internal resistance increase on battery module level		Internal resistance increase on battery module level, calculated from initial and current internal resistance on battery module level.		Added by consortium; definition of Internal resistance increase equal to battery pack data attribute.		-		%		Integer		persons with a legitimate interest		Dynamic		upon placement on market and status change		Individual battery				(o)

				89		x		x		x		x		Performance and durability		Battery lifetime		Expected lifetime: Number of charge-discharge cycles		Expected battery lifetime expressed in cycles.
The exception for non-cycle applications in Article 10 appears sensible, but is not included in the Annex XIII provision.
The data attribute is defined by measurement conditions of the cycle-life test such as the C-Rate (see below) and the depth of discharge in the cycle-life test		“Expected battery lifetime expressed in cycles, and reference test used”
“Their expected life-time under the reference conditions for which they have been designed in terms of cycles, except for non-cycle applications, and calendar years.”		Annex XIII (1j); 
Annex XIII  (4a) → Art. 10/Annex IV Part A (5)		-		Integer		Public		Static		-		Battery model		x

				90		x		x		x		x		Performance and durability		Battery lifetime		Number of (full) charge-discharge cycles		Number of (full) charging and discharging cycles.		"Information and data as a result of its use, including the number of charging and discharging cycles."
"the number of full equivalent charge-discharge cycles."		Annex XIII (4d); 
Annex XIII (4b) → Art. 14/ Annex VII Part B (5)		-		Integer		persons with a legitimate interest		Dynamic		depending on definition of "up-to-date" to be laid down in delegated act		Individual battery		x

		30		91		x		x		x		x		Performance and durability		Battery lifetime		Cycle-life reference test		Specification of the applied cycle-life test.		“Expected battery lifetime expressed in cycles, and reference test used”
		Annex XIII (1j)		-		String		Public		Static		-		Battery model		x

				92		x		x		x		x		Performance and durability		Battery lifetime		C-rate of relevant cycle-life test		Measurement parameter: Applied charge and discharge rate (C-rate) of relevant cycle-life test.		"C-rate of relevant cycle-life test."		Annex XIII (1p)		A/Ah		Decimal		Public		Static		-		Battery model		x

		32		93				x				x		Performance and durability		Battery lifetime		Energy throughput  		Overall sum of the energy throughput over the battery lifetime.

The data attribute should be reported as measured for further potential processing. In addition, the normalisation by usable battery energy could add a further useful value that ensures comparability among battery sizes.		Energy throughput.		Annex XIII (4b) → Art. 14/Annex VII Part B (2)		kWh		Decimal		persons with a legitimate interest		Dynamic		depending on definition of "up-to-date" to be laid down in delegated act		Individual battery		x

		33		94				x				x		Performance and durability		Battery lifetime		Capacity throughput  		Overall sum of the capacity throughput over the battery lifetime.
The data attribute should be reported as measured for further potential processing. In addition, the normalisation by capacity could add a further useful value that ensures comparability among battery sizes.		Capacity throughput.		Annex XIII (4b) → Art. 14/Annex VII Part B (3)		Ah		Decimal		persons with a legitimate interest		Dynamic		depending on definition of "up-to-date" to be laid down in delegated act		Individual battery		x

		33		95		x								Performance and durability		Battery lifetime		Capacity threshold for exhaustion		“Capacity threshold for exhaustion.” 
Interpreted as minimum percentage of rated capacity, above which the battery is still considered operational as EV battery in its current life. The value has to be provided by the economic operator. 

This metric may serve as indicator for a necessary end of current life as EV and may be understood in the context of warranty. A clarified definition is required.		Capacity threshold for exhaustion (only for electric vehicle batteries)		Annex XIII (1k)		%		Integer		Public		Static		-		Battery model		x

				96		(o)								Performance and durability		Battery lifetime		SOCE threshold for exhaustion		Derived as analogue to, and potential future replacement of “Capacity threshold for exhaustion”. Interpreted as minimum percentage of SOCE, above which the battery is still considered operational as EV battery in its current life. The value has to be provided by the economic operator. 
The SOCE standard is only applicable to electric vehicle batteries.
This metric may serve as indicator for a necessary end of current life as EV and may be understood in the context of warranty. A clarified definition is required.		Added by consortium		Addition by Consortium		%		Integer		Public		Static		-		Battery model		x

		34		97		x		x		x		x		Performance and durability		Battery lifetime		Warranty period of the battery		Warranty period of the battery.
Also includes the expected life-time under the reference conditions in calendar years.”		"Period for which the commercial warranty for the calendar life applies."
“the expected life-time under the reference conditions for which they have been designed […] in calendar years.”		Annex XIII (1m)		Years		Integer		Public		Static		-		Battery model		x

		34		98				x				x		Performance and durability		Battery lifetime		Date of putting the battery into service		Date of putting the battery into service.		The dates of manufacturing of the battery or, if applicable, the date of putting into service.		Annex XIII (4b) → Art. 14/Annex VII Part B (1)		-		Date time		persons with a legitimate interest		Static		-		Individual battery		x

		34		99		x		x		x		x		Performance and durability		Temperature conditions		Temperature range idle state (lower boundary)		Lower boundary of the surrounding temperature range, which the battery can safely withstand. 		Temperature range the battery can withstand when not in use (reference test)		Annex XIII (1l)		°C		Integer		Public		Static		-		Battery model		x

		39		100		x		x		x		x		Performance and durability		Temperature conditions		Temperature range idle state (upper boundary)		Upper boundary of the surrounding temperature range, which the battery can safely withstand.		Temperature range the battery can withstand when not in use (reference test)		Annex XIII (1l)		°C		Integer		Public		Static		-		Battery model		x

				101		x		x		x		x		Performance and durability		Temperature conditions		Time spent in extreme temperatures above boundary		Aggregated time spent above the given upper boundary of temperature.		Tracking of harmful events, such as [...] time spent in extreme temperatures.		Annex XIII (4b) → Art. 14/Annex VII Part B (4)		Minutes		Integer		persons with a legitimate interest		Dynamic		depending on definition of "up-to-date" to be laid down in delegated act		Individual battery		x

				102		x		x		x		x		Performance and durability		Temperature conditions		Time spent in extreme temperatures below boundary		Aggregated time spent below the given lower boundary of temperature.		Tracking of harmful events, such as [...] time spent in extreme temperatures.		Annex XIII (4b) → Art. 14/Annex VII Part B (4)		Minutes		Integer		persons with a legitimate interest		Dynamic		depending on definition of "up-to-date" to be laid down in delegated act		Individual battery		x

				103		x		x		x		x		Performance and durability		Temperature conditions		Time spent charging during extreme temperatures above boundary		Aggregated time spent charging above the given upper boundary of temperature.		Tracking of harmful events, such as [...] time spent charging in extreme temperatures.		Annex XIII (4b) → Art. 14/Annex VII Part B (4)		Minutes		Integer		persons with a legitimate interest		Dynamic		depending on definition of "up-to-date" to be laid down in delegated act		Individual battery		x

				104		x		x		x		x		Performance and durability		Temperature conditions		Time spent charging during extreme temperatures below boundary		Aggregated time spent charging below the given lower boundary of temperature.		Tracking of harmful events, such as [...] time spent charging in extreme temperatures.		Annex XIII (4b) → Art. 14/Annex VII Part B (4)		Minutes		Integer		persons with a legitimate interest		Dynamic		depending on definition of "up-to-date" to be laid down in delegated act		Individual battery		x

				105		x		x		x		x		Performance and durability		Negative events		Information on accidents		Information on accidents.		“Negative events, such as accidents.” No further definition provided.		Annex XIII (4d)		-		Representation to document		persons with a legitimate interest		Dynamic		depending on definition of "up-to-date" to be laid down in delegated act		Individual battery		x

				106		(o)		x		(o)		x		Performance and durability		Negative events		Number of deep discharge events		Number of deep discharge events.		Tracking of harmful events, such as the number of deep discharge events. No further definition provided.		Annex XIII (4b) → Art. 14/Annex VII Part B (4)		-		Integer		persons with a legitimate interest		Dynamic		depending on definition of "up-to-date" to be laid down in delegated act		Individual battery		x

				107		(o)		(o)		(o)		(o)		Performance and durability		Negative events		Number of overcharge events		Number of overcharge events.		Added by consortium.		-		-		Integer		persons with a legitimate interest		Dynamic		depending on definition of "up-to-date" to be laid down in delegated act		Individual battery		x

				108		(o)		(o)		(o)		(o)		Second Life Use - Battery Registry		Basic Registry Basic Data		Battery Registry Identification Label (Direct URL label link on Registry label -  provided by Registry)		Label created and allocated by Battery Registry, includes direct URL to specific battery record once assigned to a battery										public, unless privately owned		Static				Individual battery

				109		(o)		(o)		(o)		(o)		Second Life Use - Battery Registry		Basic Registry Basic Data		Vehicle Identity Number (VIN) of host vehicle		V.I.N. of donor vehicle which constrained that specific battery 										public, unless privately owned		Static				Individual battery

				110		(o)		(o)		(o)		(o)		Second Life Use - Battery Registry		Basic Registry Basic Data		Vehicle Make of host vehicle		Make of the donor vehicle										public, unless privately owned		Static				Individual battery

				111		(o)		(o)		(o)		(o)		Second Life Use - Battery Registry		Basic Registry Basic Data		Vehicle Model of host vehicle		Model of the donor vehicle										public, unless privately owned		Static				Individual battery

				112		(o)		(o)		(o)		(o)		Second Life Use - Battery Registry		Basic Registry Basic Data		Vehicle Year of host vehicle		Model year of the donor vehicle										public, unless privately owned		Static				Individual battery

				113		(o)		(o)		(o)		(o)		Second Life Use - Battery Registry		Basic Registry Basic Data		Open Battery Recall of host vehicle (if any)		List of open battery recalls identified as applicable to the V.I.N. of the donor vehicle										public, unless privately owned		Dynamic		depends upon reference to dynamic open safety recall status of vehicle		Individual battery

				114		(o)		(o)		(o)		(o)		Second Life Use - Battery Registry		Basic Registry Basic Data		Identity of ownership of host vehicle ('private party' or actual business contact information)		"PRIVATE" or if business, provide business name and other identifying Information										public, unless privately owned		Static		Status depends upon any change in ownership. If ownership changes, new Registry record required.		Individual battery

				115		(o)		(o)		(o)		(o)		Second Life Use - Battery Registry		Basic Registry Basic Data		Vehicle inventory stock number of host vehicle		Local second life donor vehicle stock number 										public, unless privately owned		Static		Status depends open any change in ownership. If ownership changes, new Registry record required.		Individual battery

				116		(o)		(o)		(o)		(o)		Second Life Use - Battery Registry		Basic Registry Basic Data		Battery Type (BEV, HEV, PHEV)												public, unless privately owned		Static				Individual battery

				117		(o)		(o)		(o)		(o)		Second Life Use - Battery Registry		Basic Registry Basic Data		Nominal Voltage		Original nominal stated production voltage										public, unless privately owned		Static				Individual battery

				118		(o)		(o)		(o)		(o)		Second Life Use - Battery Registry		Basic Registry Basic Data		Nominal Capacity 		Original nominal stated production capacity in KWh										public, unless privately owned		Static				Individual battery

				119		(o)		(o)		(o)		(o)		Second Life Use - Battery Registry		Basic Registry Basic Data		Mileage of host vehicle at time of battery removal from vehicle												public, unless privately owned		Static				Individual battery

				120		(o)		(o)		(o)		(o)		Second Life Use - Battery Registry		Basic Registry Basic Data		Date of battery acquisition		Date that donor vehicle was originally acquired by automobile recycler or other entity										public, unless privately owned		Static				Individual battery

				121		(o)		(o)		(o)		(o)		Second Life Use - Battery Registry		Basic Registry Basic Data		Date of battery entry into Battery Registry		Date that vehicle was entered into Battery Registry by automobile recycler or other entity										public, unless privately owned		Static				Individual battery

				122		(o)		(o)		(o)		(o)		Second Life Use - Battery Registry		Basic Registry Basic Data		Battery completeness (complete, partial, scrap, module, cell, etc.)		As determined by automobile recycler or entity providing host vehicle										public, unless privately owned		Dynamic		May change over time based upon aging, handling and processing.		Individual battery

				123		(o)		(o)		(o)		(o)		Second Life Use - Battery Registry		Basic Registry Basic Data		Was dash in source vehicle functioning at time of battery removal? (y/n)		As determined by automobile recycler or entity providing host vehicle										public, unless privately owned		Static				Individual battery

				124		(o)		(o)		(o)		(o)		Second Life Use - Battery Registry		Basic Registry Basic Data		Was vehicle operable immediately prior to battery removal?  (y/n)		As determined by automobile recycler or entity providing host vehicle										public, unless privately owned		Static				Individual battery

				125		(o)		(o)		(o)		(o)		Second Life Use - Battery Registry		Basic Registry Basic Data		Upon removal, was there any visible damage to the battery pack? (y/n)		As determined by automobile recycler or entity providing host vehicle										public, unless privately owned		Static				Individual battery

				126		(o)		(o)		(o)		(o)		Second Life Use - Battery Registry		Basic Registry Basic Data		Does the battery accept a charge? (y/n)		If tested by host vehicle donor										public, unless privately owned		Dynamic		Status based upon latest test if retested		Individual battery

				127		(o)		(o)		(o)		(o)		Second Life Use - Battery Registry		Basic Registry Basic Data		Was the battery tested for a discharge / charge cycle prior to pack removal? (y/n)		If tested by host vehicle donor										public, unless privately owned		Static				Individual battery

				128		(o)		(o)		(o)		(o)		Second Life Use - Battery Registry		Basic Registry Basic Data		Was the battery tested for a discharge / charge cycle following pack removal? (y/n)		If tested by host vehicle donor										public, unless privately owned		Static				Individual battery

				129		(o)		(o)		(o)		(o)		Second Life Use - Battery Registry		Basic Registry Basic Data		Does the battery pack come with cables? (y/n)		If identified by host vehicle donor										public, unless privately owned		Static				Individual battery

				130		(o)		(o)		(o)		(o)		Second Life Use - Battery Registry		Telematics data (if available)		          -URL link to OEM telematics report (if available)		If OEM telematics data was available from OEM. Refers to data most recently collected by OEM prior to host vehicle leaving service on the road.										public, unless privately owned		Static		Based upon last available report prior to a vehicle permanently being removed from road service		Individual battery

				131		(o)		(o)		(o)		(o)		Second Life Use - Battery Registry		Telematics data (if available)		          -Battery OEM		If OEM telematics data was available from OEM. Refers to data most recently collected by OEM prior to host vehicle leaving service on the road.										public, unless privately owned		Static		Based upon last available report prior to a vehicle permanently being removed from road service		Individual battery

				132		(o)		(o)		(o)		(o)		Second Life Use - Battery Registry		Telematics data (if available)		          -RO Date		If OEM telematics data was available from OEM. Refers to data most recently collected by OEM prior to host vehicle leaving service on the road.										public, unless privately owned		Static		Based upon last available report prior to a vehicle permanently being removed from road service		Individual battery

				133		(o)		(o)		(o)		(o)		Second Life Use - Battery Registry		Telematics data (if available)		          -RO Mileage		If OEM telematics data was available from OEM. Refers to data most recently collected by OEM prior to host vehicle leaving service on the road.										public, unless privately owned		Static		Based upon last available report prior to a vehicle permanently being removed from road service		Individual battery

				134		(o)		(o)		(o)		(o)		Second Life Use - Battery Registry		Telematics data (if available)		          -Day of In-Service date		If OEM telematics data was available from OEM. Refers to data most recently collected by OEM prior to host vehicle leaving service on the road.										public, unless privately owned		Static		Based upon last available report prior to a vehicle permanently being removed from road service		Individual battery

				135		(o)		(o)		(o)		(o)		Second Life Use - Battery Registry		Telematics data (if available)		          -kWh based upon VIN		If OEM telematics data was available from OEM. Refers to data most recently collected by OEM prior to host vehicle leaving service on the road.										public, unless privately owned		Static		Based upon last available report prior to a vehicle permanently being removed from road service		Individual battery

				136		(o)		(o)		(o)		(o)		Second Life Use - Battery Registry		Telematics data (if available)		          -Original Battery Serial Number		If OEM telematics data was available from OEM. Refers to data most recently collected by OEM prior to host vehicle leaving service on the road.										public, unless privately owned		Static		Based upon last available report prior to a vehicle permanently being removed from road service		Individual battery

				137		(o)		(o)		(o)		(o)		Second Life Use - Battery Registry		Telematics data (if available)		          -Dealer Code		If OEM telematics data was available from OEM. Refers to data most recently collected by OEM prior to host vehicle leaving service on the road.										public, unless privately owned		Static		Based upon last available report prior to a vehicle permanently being removed from road service		Individual battery

				138		(o)		(o)		(o)		(o)		Second Life Use - Battery Registry		Telematics data (if available)		          -Dealer Name		If OEM telematics data was available from OEM. Refers to data most recently collected by OEM prior to host vehicle leaving service on the road.										public, unless privately owned		Static		Based upon last available report prior to a vehicle permanently being removed from road service		Individual battery

				139		(o)		(o)		(o)		(o)		Second Life Use - Battery Registry		Telematics data (if available)		          -Repair Order Number		If OEM telematics data was available from OEM. Refers to data most recently collected by OEM prior to host vehicle leaving service on the road.										public, unless privately owned		Static		Based upon last available report prior to a vehicle permanently being removed from road service		Individual battery

				140		(o)		(o)		(o)		(o)		Second Life Use - Battery Registry		Telematics data (if available)		          -Last State of Health (Telematics)		If OEM telematics data was available from OEM. Refers to data most recently collected by OEM prior to host vehicle leaving service on the road.										public, unless privately owned		Static		Based upon last available report prior to a vehicle permanently being removed from road service		Individual battery

				141		(o)		(o)		(o)		(o)		Second Life Use - Battery Registry		Third Party Test Results (if available)		          -URL link to the stored third party full test report (if available)		Sample URL label link format:     https://wholebatterycatalog.com/en/report/nnnnnnnnnnnnnnn										public, unless privately owned		Dynamic		Subject to guidelines of Battery Registry Regulator. Testing can be done multiple times to maintain current health report status.		Individual battery

				142		(o)		(o)		(o)		(o)		Second Life Use - Battery Registry		Third Party Test Results (if available)		          -Test Equipment used (company and model)		SampleCompany-unit model 1000										public, unless privately owned				Must be a testing company recognized, approved and integrated with Battery Registry Regulator		Individual battery

				143		(o)		(o)		(o)		(o)		Second Life Use - Battery Registry		Third Party Test Results (if available)		          -Date of test (yyyy-mm-dd)		2024-08-07T15:04:09.166Z										public, unless privately owned				Tests are run and managed by testing company. Results are passed from testing company to Battery Registry to maintain integrity of test results.		Individual battery

				144		(o)		(o)		(o)		(o)		Second Life Use - Battery Registry		Third Party Test Results (if available)		          -S.O.H./ Highest and Best Use /optional additional test company specific custom rating		S.O.H. format follows NSVRP Battery Registry standard which includes CARB regulatory requirements , DOE-Argonne-ARA, and an optional test company specific rating as three subfields. [ See as example: 90.5-Reuse-AA ]										public, unless privately owned				Format and standards of test result reporting under the control of Battery registry Regulator. Test protocols and under control of testing company and not the automobile recycler.		Individual battery
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Battery Traceability – SAE J3327

Enabling a Sustainable and Compliant Battery Value Chain

1. SCOPE

The initial scope of this standard is focused on a broadly-supported set of priorities. 
Notwithstanding, the committee recognizes the need for standardization in other, important 
areas. These include: 

• battery recycling and second life use, with particular emphasis on safe handling of 
materials

• state of health

• repair and maintenance

Suppliers need Standard Practice for identifying, documenting, and reporting provenance of materials

• Complementary to EU Passport and similar provenance requirements

•  Focus on cell contents (Anode, Cathode, etc) 

• Carbon footprint and ESG not planned for J3327 TIR Initial release

• Voluntary Standards ilo Compulsory Regulation

 

__________________________________________________________________________________________________________________________________________ 
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 Tel:       +1 724-776-4970 (outside USA) 
 Fax:      724-776-0790 
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 For more information on this standard, visit 
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RATIONALE 

 
Enabling a Sustainable and Compliant Battery Value Chain 

 
The global transition towards electric mobility and renewable energy storage has intensified the need for a transparent and 
responsible battery supply chain. The SAE Battery Global Traceability Committee recognizes this imperative and has 
developed comprehensive standards to facilitate sustainability, compliance, and interoperability across the entire battery 
life cycle. 
 
This standard establishes a set of industry-defined practices for battery traceability that accomplish the following 
objectives: 
 
 

1. Establishes a consistent format and vocabulary for identifying key elements of traceability: 
a. Battery capacity 
b. Date of service 
c. Identifying critical minerals and their propoirtions  
d. Producer information and chain of custody 
e. Battery components 

2. Leverages existing standardization and specifications, supporting one common global practice 
3. Creates effiency throughout the global battery supply chain 
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• state of health 

• repair and maintenance 
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Enabling a Sustainable and Compliant Battery Value Chain



The global transition towards electric mobility and renewable energy storage has intensified the need for a transparent and responsible battery supply chain. The SAE Battery Global Traceability Committee recognizes this imperative and has developed comprehensive standards to facilitate sustainability, compliance, and interoperability across the entire battery life cycle.



This standard establishes a set of industry-defined practices for battery traceability that accomplish the following objectives:





1. Establishes a consistent format and vocabulary for identifying key elements of traceability:

a. Battery capacity

b. Date of service

c. Identifying critical minerals and their propoirtions 

d. Producer information and chain of custody

e. Battery components

2. Leverages existing standardization and specifications, supporting one common global practice

3. Creates effiency throughout the global battery supply chain



1. SCOPE

The initial scope of this standard is focused on a broaly-supported set of priorities. Notwithstanding, the committee recognizes the need for standardization in other, important areas. These include: 

· battery recycling and second life use, with particular emphasis on safe handling of materials

· state of health

· repair and maintenance

Those will form the basis of future revisions to this standard and other, related standards. 

2. REFERENCES

2.1 Applicable Publications

The following publications form a part of this specification to the extent specified herein. Unless otherwise indicated, the latest issue of SAE publications shall apply:

Roy, A., Siegel, J., Bhagdikar, P., Gankov, S. et al., "V2X Communication Protocols to Enable EV Battery Capacity Measurement: A Review," SAE Technical Paper 2024-01-2168, 2024, https://doi.org/10.4271/2024-01-2168.

SAE International Recommended Practice, Battery Terminology, SAE Standard J1715/2_202108, Revised August 2021, Issued July 2013, https://doi.org/10.4271/J1715/2_202108

2.1.1. 	SAE Publications

Available from SAE International, 400 Commonwealth Drive, Warrendale, PA 15096-0001, Tel: 877-606-7323 (inside USA and Canada) or +1 724-776-4970 (outside USA), www.sae.org.

SAE J1715/2	Battery Terminology

2.2 Related Publications	Comment by Kelly Loftus: SAE editor comment: Please note that any references cited within the text itself should be listed under Applicable Documents rather than Related Publications.

2.2.1 	 		Battery Pass Consortium Publications, https://thebatterypass.eu/resources/ 

2.3 Other Publications

2.3.1 DIN Spec 99100 https://www.dinmedia.de/en/technical-rule/din-dke-spec-99100/385692321

2.3.2 ISO 22095-2020. Chain of Custody Terminology. https://www.iso.org/standard/72532.html

2.3.3 ASTM F49, Digital Communication in the Supply Chain. https://mcsdocs.astm.org/committee-documents/F49%20Brochure%202024.pdf

2.3.4 CEN/CENELEC Mandate 579 (Register of Commission Documents - C(2021)8614) on battery performance, sustainability and safety requirements. It basically includes methods and test procedures how to determine corresponding static and dynamic battery KPIs (e.g. rated capacity,  SoH, round trip energy efficiency fade, etc.). The standardisation shall consider relevant international standardization from ISO, IEC, SAE, ANSI, etc. as well. Refer to the above linked Annex 1 of the standardisation request for further details. Target for finalization Dec 2025

2.3.5 European Digital Product Passport Framework and System is another standardisation committee at CEN/CENELEC called JTC 24 (CEN Technical Bodies - CEN/CLC/JTC 24)  is working in 4 sub working groups on standardized unique identifiers and data carriers, data security and an interoperability framework which to which  the European battery passport need to be aligned as well. Target for finalization Dec 2025.



3.			  DEFINITIONS [To be developed based upon contents]

Battery Passport

EVB

Interoperability

Tracing

Tracking

4.	  DOCUMENT CONTENT

4.1	 Background

In recent years the U.S. has sought to strengthen and grow its energy portfolio. This has been a response to competition posed by other countries, such as China, in areas such as electrification. It has also been a means of spurring manufacturing of made-in-America energy resources, especially batteries.



This has resulted in a steep increase in production of battery electric vehicles (BEV) and in demand for batteries to power them. The International Energy Agency (IEA) reports BEV battery demand jumped 40%  between 2022 and 2023,[footnoteRef:1] with fastest growth in U.S. and Europe. The rise in production requires more essential elements such as lithium, cobalt, nickel and graphite, among others. These natural resources are the products of mining, as well as a multi-faceted supply chain. In the U.S. alone, the lead time for opening a new mine can be as much as 29 years[footnoteRef:2] due to a multitude of factors including environmental and cultural considerations. Many areas of the world, moreover, utilize exploitative practices such as child and forced labor in mining.[footnoteRef:3] [1:  IEA, Trends in Electric Vehicle Batteries. https://www.iea.org/reports/global-ev-outlook-2024/trends-in-electric-vehicle-batteries]  [2:  S&P Global, Mine Development Times, https://press.spglobal.com/2024-07-18-United-States-Ranks-Next-to-Last-in-Development-Time-for-New-Mines-that-Produce-Critical-Minerals-for-Energy-Transition,-S-P-Global-Finds]  [3:  U.S. Department of Labor, From Mines to Markets: Exposing Labor Exploitation in Critical Mineral Supply Chains. https://www.dol.gov/agencies/ilab/supply-chain-research/from-mines-to-markets-exposing-labor-exploitation-in-critical-mineral-supply-chains] 




The shortage of battery raw materials, slow development of new mines, the need for recycling and reuse, avoiding unfair labor practices—these are significant challenges to vehicle electrification and countries have approached them with varying strategies. One key tool is the tracing of battery materials, enabling re-use, identification of Foreign Entities of Concern (FEOC) and more. In the European Union (EU), battery traceability forms part of a broader initiative referred to as Eco-design for Sustainable Product Regulation (ESPR)[footnoteRef:4]. ESPR calls for traceability for a range of products, including metals and textiles, via Digital Product Passports (DPPs). These DPPs, represented as scannable QR codes that travel with products, comprise a record of constituent materials and chain of custody. The information captured will be used to support recycling and end-of-life recovery. Batteries are the first product category for which DPPs go into effect in 2027.[footnoteRef:5] [4:  Battery Pass, https://thebatterypass.eu]  [5:  Battery Pass, op.cit. ] 




Both the BEV and battery markets are global. There is increasing recognition of the need for a consistent, accurate and precise means of reporting that defines a taxonomy and structure that can be commonly used and provides efficiency and clarity, while not interfering with competition and confidentiality.

4.2 Goals

This standard establishes a set of industry-defined practices for battery traceability that accomplish the following objectives:





1. Establishes a consistent format and vocabulary for identifying key elements of traceability:

a. Battery capacity

b. Date of service

c. Identifying critical minerals and their propoirtions 

d. Producer information and chain of custody

e. Battery components

2. Leverages existing standardization and specifications, supporting one common global practice

3. Creates effiency throughout the global battery supply chain



4.3 Initiatives 

LiBridge is a public-private alliance created by the U.S. Department of Energy (DOE) and coordinated through Argonne National Laboratory (ANL). Its purpose is to connect (“bridge”) government and the battery ecosystem to support the development of a lithium (“li”) ion battery industry in the U.S.



In February 2023 LiBrdige issued a report, Building a Robust and Resilient U.S. Lithium Battery Supply Chain. Written by industry experts, it identified among the top three challenges to developing a U.S. lithium battery supply chain “lack of access to critical minerals and raw and processed energy materials”[footnoteRef:6] One means of addressing this, the report recommended, is to “establish an industry-led waste battery end- of-life program, harmonize regulations for transporting waste batteries, and support the recovery and use of domestically recycled content.[footnoteRef:7]” Critical to this circular economy—and indeed many of the other challenges identified—is battery material traceability. [6:  LiBridge, p. 10. ]  [7:  LiBrdige, p.16.] 




By late 2024, efforts to create an industry-based, consensus standard were underway. SAE International had established a technical committee for battery traceability. Working in cooperation with LiBridge and this industry working group, it began an expedited standardization process based on this technical framework providing high-level industry-led guidance over for traceability, including:

· Disclosure of chain of custody and producers of essential battery materials, especially lithium, cobalt, nickel and graphite;

· Support for building a robust local supply chain;

· Support for building battery manufacturing and recycling businesses.



The goal of this effort is to establish a consistent means of recording this information that would not require businesses to disclose competitive data and would not favor any one particular technology for reporting platform. This would allow businesses to flourish in a competitive environment while utilizing a consistent definition of traceability essentials, which drive transparency and efficiency. Another objective is to construct a standard that would also not duplicate or conflict with compliance with the EU DPP. The time frame for this effort is less than 12 months. 

Digital Product Passport Initiatives GloballySeveral efforts to map and document the sourcing and development of battery materials have been underway, particularly in China and Europe.

· China. Since 2018, China has implemented battery traceability via its guidelines for New Energy Vehicles (NEVs). The guidelines assign recycling responsibility to EV manufacturers[footnoteRef:8] and this requires they collect and supply information to a National Monitoring and Power Battery Recycling and Utilization Traceability Integrated Management Platform. Part of a larger EV investment program backed by regulations, the mandate made China an early leader in a circular economy for battery materials.   [8:  Reuters, https://www.reuters.com/article/technology/china-puts-responsibility-for-battery-recycling-onmakers-of-electric-vehicles-idUSKCN1GA0MG/] 


A 2024 review of China’s NEV policies and their impact stated:



The government places great emphasis on the significance of complete vehicle recycling, specifically highlighting the recycling of NEVs and the safe disposal and resource reuse of waste batteries. The utilization of retired batteries in alternative scenarios allows for the maximization of their remaining value while minimizing environmental pollution risks (Tian et al., 2024b). Moreover, scrap batteries can be recycled for valuable metal materials to produce new batteries (Miao et al., 2022). The government and industry can work together to establish a comprehensive waste battery recycling system. It involves providing guidance to businesses and individuals on the safe disposal of waste batteries or entrusting them to professional institutions for proper treatment.[footnoteRef:9] [9:  Jiamei Tian, Ping Wang, Daina Zhu, Overview of Chinese new energy vehicle industry and policy development, Green Energy and Resources, Volume 2, Issue 2, 2024,100075, ISSN 2949-7205, https:// doi.org/10.1016/j.gerr.2024.100075.] 




Formalized recycling protocols, supported by material traceability, and manufacturing advancements have all contributed to an overall decrease in lithium-ion batteries in China.: “In 2023, the prices of power lithium battery materials have all experienced varying degrees of decline, with positive electrode materials experiencing the largest decline.[footnoteRef:10]” These advancements notwithstanding, China’s NEV and accompanying batter revolution are the subject of controversies in terms of use of forced Uygher labor in electronics[footnoteRef:11] and underage workers in the Democratic Republic of Congo’s China backed cobalt mining[footnoteRef:12][footnoteRef:13]. [10:  Tian, p, 6.]  [11:  https://www.cbp.gov/newsroom/stats/trade/uyghur-forced-labor-prevention-act-
statistics#:~:text=The%20Uyghur%20Forced%20Labor%20Prevention,produced%20by%20certain%20en tities%2C%20is]  [12:  https://www.dol.gov/sites/dolgov/files/ILAB/images/storyboards/cobalt/]  [13:  _How_Batteries_Are_Powered_0922.pdf] 


 

· European Union. In the European Union (EU), battery traceability forms part of a broader initiative referred to as Eco-design for Sustainable Product Regulation (ESPR)[footnoteRef:14]. ESPR calls for traceability for a range of products, including metals and textiles, via Digital Product Passports (DPPs). These DPPs, represented as scannable QR codes that travel with products, comprise a record of constituent materials and the production processes to which they have been subject. The information captured will be used to support recycling and end-of-life recovery. Batteries are the first product category for which DPPs go into effect in 2027.[footnoteRef:15] [14:  Battery Pass, https://thebatterypass.eu]  [15:  Battery Pass.] 


The EU’s DPP for batteries takes a comprehensive approach. It establishes seven categories for which various data attributes apply:

1. General battery and manufacturing information

2. Compliance, labeling and certification

3. Battery carbon footprint

4. Supply chain due diligence

5. Battery materials and composition

6. Circularity and resource efficiency 

7. Performance and durability

Some admire the EU DPP for its completeness; others point out this adds complexity that also burdens suppliers with work that will expand both time and cost. While the strengths and weaknesses of the EU DPP for batteries will not fully be known until it is in use, the EU published its own economic impact assessment which estimates[footnoteRef:16] [16:  Unlocking the Value of the EU Battery Passport Executive Summary  An exploratory assessment of economic, environmental and social benefits, April 2024. https://thebatterypass.eu/resources/] 


· Performance data could simplify the residual value determination and reduce procurement including technical testing costs for independent operators by ~ 2-10% 

· Composition and dismantling information could make the recycling process more efficient and reduce the costs for pre-processing and subsequent treatment in recycling by ~ 10-20%.

· The battery passport should be used in vehicle de-registration and export procedures, which could lead to more secondary active materials becoming available, potentially fulfilling ~ 5-20% of material demand for projected European passenger vehicles in 2045.

The assessment goes on to cite the value associated with keeping more battery materials within EU borders and prevention of EU batteries leaking into foreign markets. While they may be encouraging these estimates are still speculative and provisional.

· United States. As of 2024, the U.S. had not issued any mandates per se related to battery traceability. Momentum for a consistent, shared practice has increased. Economic factors have contributed to the drive for traceability. Several large battery recyclers, most notably Redwood Materials and Cirba Solutions,  have demonstrated a sizable market exists and some see viable businesses in the secondary use, or Second Life, market, in which EV batteries continue service as storage devices after the EV lifespan had ended. SIMBA Chain, Circulor and Optel  all focus on DPPs and track and trace solutions.



Vehicle manufacturers have responded to these trends in several ways. Some are already complying with the EU DPP for batteries out of necessity of selling vehicles in Europe. Several commercial traceability platforms including Everledger, Circulor and Northvolt have been established along with the Mobility Open Blockchain Initiative (MOBI)19. All utilize some form of blockchain technology to assure information security and integrity.



[image: A map of the world with green labels

Description automatically generated]







4. Elements for Standardization

a. Battery capacity. The standard shall include measurement of the battery’s capacity. (Note: this is a qualification for 30D.[footnoteRef:17]) For guidance, see Roy, A., Siegel, J., Bhagdikar, P., Gankov, S. et al., "V2X Communication Protocols to Enable EV Battery Capacity Measurement: A Review," SAE Technical Paper 2024-01-2168, 2024, https://doi.org/10.4271/2024-01-2168. [17:  Federal Register. https://www.federalregister.gov/documents/2023/04/17/2023-06822/section-30d-new-clean-vehicle-credit] 


b. Date of service. The standard shall include the Date of Service (DoS) for the vehicle in which the battery being tracked is located. 

c. Identification and proportions of critical minerals. The standard shall include disclosure of the critical minerals constituting the battery and their percentage of contribution to the battery. The standard shall focus on the most essential minerals (“the electric eighteen”).[footnoteRef:18] These comprise: [18:  U.S. Department of Energy, 2023 Final Critical Materials List. https://www.energy.gov/cmm/what-are-critical-materials-and-critical-minerals#:~:text=Critical%20minerals%3A%20The%20Secretary%20of,%2C%20dysprosium%2C%20erbium%2C%20europium%2C] 


i. aluminum, cobalt, copper, dysprosium, electrical steel, fluorine, gallium, iridium, lithium, magnesium, natural graphite, neodymium, nickel, platinum, praseodymium, silicon, silicon carbide and terbium.

d. Producer Information/Chain of custody. Leveraging article 3 of the EUBP, which identifies  battery’s producer(s) and chain of custody, the standard shall include location information and producer of the essential minerals. The standard shall include a direction for disclosing locations identified as Foreign Entities of Concern (FEOC), particularly China, Iran, North Korea and Russia. For guidance of this see, Office of Manufacturing Energy and Energy Supply Chains (MESC), Interpretation of Foreign Entities of Concern, https://www.energy.gov/sites/default/files/2024-05/Final%20FEOC%20Guidance%204.18.2024_GS%20signed_website_0.pd

e.  Component information. The standard shall include information on the location of manufacturing of battery components. These comprise:

i. Battery: Includes battery modules

ii. Battery module: Two or more battery cells that create voltage or current

iii. Battery cell: A combination of components that can store

iv. Battery materials: Direct and indirect inputs to battery components produced through processing 

For guidance see: https://www.federalregister.gov/documents/2024/05/06/2024-09094/clean-vehicle-credits-under-sections-25e-and-30d-transfer-of-credits-critical-minerals-and-battery



The table below lists requirements for the information to be displayed on the battery label in DIN 99100. Overlaps with the above-named traceability elements are highlighted. Although not shown in. table 1, Date of Service appears as a required data element in DIN 99100 section 6 1.3.3. This is shown in table 2 below. Although not expressly identified, component information is also required in DIN 99100. 
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SAE J3327 SURFACE VEHICLE
EV BATTERY GLOBAL TRACEABILITY COMMITTEE

How it works:
• Convenes suppliers, OEMs, traceability experts, standardization experts (66 

members, 42 voting members)
• Leverages and harmonizes existing sources

• Available U.S. incentives
• Traceability data for the EU Battery Passport
• SAE AS9100 
• ISO 22095, chain of custody models

• E,g. mass balance models
• ISO  23664, traceability of rare earth materials from mine to separated 

products
• ASTM F49 digital communications within the supply chain 

One common vocabulary, one way of identifying minerals, that protects 
competitive advantage and supports security.

Battery Material Traceability



How?

Battery Material Traceability

IRS, 
commerce, 

DoE

• Uses standard 
for incentive

Tier 1 
suppliers

• Follow standard 
OEMs use

Tiers 2, 3, 
3rd party 

and 
auditors

• Follow standard 
Tier 1 uses; 
auditors can 
audit against it.

Once standard proliferates in the supply 
chain consistency and benchmarking 
promote efficiency.

Producer information can establish a 
chain of custody that can be audited for 
mistakes/inconsistencies.

First step in enabling the tracking of 
products and ingredients throughout the 
supply chain, allowing for quick 
identification of issues and efficient 
recalls, thus fostering trust and 
identifying anomalies that occur in 
counterfeits and adulterated products. 
SAE is responsible for AS9100 which calls 
for supplier verification via 
auditing/NADCAP accreditation.

OEM
Secure data



Example: guidance on which critical minerals to track 

Battery Material Traceability

a. The standard shall include disclosure of the critical minerals constituting 
the battery and their percentage of contribution to the battery. The standard 
shall focus on the minerals defined as critical by statute. Battery minerals 
highlighted.

i. According to Section) 45X C (6 of the US tax code, they include: 
aluminum, antimony, arsenic, barite, beryllium, bismuth, cerium, 
cesium, chromium, cobalt, dysprosium, erbium, europium, fluorspar, 
gadolinium, gallium, germanium, graphite, hafnium, holmium, indium, 
iridium, lanthanum, lithium, lutetium, magnesium, manganese, 
neodymium, nickel, niobium, palladium, platinum, praseodymium, 
rhodium, rubidium, ruthenium, samarium, scandium, tantalum, 
tellurium, terbium, thulium, tin, titanium, tungsten, vanadium, 
ytterbium, yttrium, zinc, and zirconium.

ii. Copper (based on recent executive order)
iii. Section 33 of  the European Union’s 2023 Battery Regulation cites the 

following as critical minerals: cobalt, lead, lithium and nickel.   
b. Producer Information/Chain of custody. Leveraging article 3 of the EUBP, 

which identifies  battery’s producer(s) and chain of custody, the standard 
shall include location information and producer of the critical minerals. 

c. Can be updated as list changes.



Typical time frame is 18-36 
months

Goal is to create a standard that 
makes it possible to take 
advantage of incentives and 
comply  with requirements through 
a common data scheme and 
nomenclature with recommended 
practice for OEMs and their 
suppliers. Also works for third party 
traceability companies and 
recyclers.

 8/24 LiBridge stakeholder meeting at Argonne
 National labs

 11/24 Initial traceability framework completed
 12/24 Re-formation of SAE J3327
 1/25 SAE GIM / Call for experts
 3/25 Initial Draft
 4/25
 5/25 Public comment
 6/25 Ballot
 7/25 Revision and voting
 8/25 Finalization and publication

Battery Material Traceability

Expedited time frame



Battery SOH, RUL, Reporting & Diagnostics Challenge

• SAE has developed Standards for SOC/SOH reporting

• Legacy OBD-2 format not required for EV’s

• Some EV’s do not even have diagnostic connector

• Mandatory and Voluntary data / diagnostics reporting standard needed

More work needed on State of Safety, Remaining Useful Life, reporting diagnostics and critical events  



NAATBatt / DoE Battery Supply Chain – Modeling 
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NREL | 2

• In April 2021, NAATBatt commissioned NREL to develop a database (DB) of
companies that supply goods, equipment, and services to process, manufacture,
or recycle high voltage lithium-ion materials, cells, battery packs, etc. in North
America

• NREL released the first version of the DB on its website in September 2021
and since then every six months with updates to the DB and improvements to
website.

– More than 5000 Excel downloads of various versions
– Released an easy to use and easy to search online version in February

2024
– 2300 registrants to the version release in September 2024.
– The Database shows almost doubling of companies & facilities between

Sep 2021 to Sep 2024
– A new update is expected to release Aug, 2025

https://www.nrel.gov/transportation/li-ion-battery-supply-chain-database.html


NAATBatt / DoE Battery Supply Chain Modeling
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•

•
•

Manufacturing Supply Chain
• Raw Materials Minin
• Battery Grade Materials
• Other Battery Components 

and Materials
• Electrode and Cell 

Manufacturing
• Module/Pack 

Manufacturing
EOL Supply Chain
Other Segment Supply Chains

• Equipment
• Service/Consulting
• R&D
• Modeling and Software
• Distributors

FCAB National Blueprint for Lithium Batteries 2021-2030

Raw Materials

Battery Grade Materials

Other Battery Components and 
Materials

Electrode and Cell 
Manufacturing

Module/Pack Manufacturing

Applications

End of Life Recycling & Reuse

NAATBatt/NREL Database 2021



NAATBatt / DoE battery Supply Chain Modeling
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The public-facing data will provide a foundation for compartmentalized data interface within DoE
– Manufacturers provide traceability information under NDA with DoE
– DoE (VTO/NREL)-only: Fully mapped supply chain with critical information to:

– Source of government audit information
– Allows “macro view” of full supply chain
– Identify gaps/critical weaknesses in supply chain
– Inform policy  to support robust, vertically-integrated and adaptable industry

– Data evolves with diverse electrochemstries & markets
– Forward-looking: long-term view at growing industry at “the right pace”
– Apolitical, data-driven policymaking support
– Allows US to compete with “near peer” industrial supply chain modeling and 

policymaking
– Reduces exposure to “export controls”  and supply chain disruption



Thank You

Brian A. Engle
Chairman, NAATBatt International

Chief Safety Officer, NAATBatt International
SAE Fellow

Chair, SAE Battery Standards Steering Committee
SAE International

Director, Business Development, Amphenol
+1 (248)978-5736

Brian.engle@amphenol-sensors.com

SAE is supporting standards to provide for safe electrification. We invite partners to help 
craft standards that support healthy growth of the EV and battery industry

mailto:Brian.engle@amphenol-sensors.com
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