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8 in-scope SDGs set the high-level guardrails for where
the Sustainability Program will consider playing

Out of scope @ Relevant for ULSE’s focus on environmental sustainability
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Protect, restore, promote
sustainable use of terrestrial
ecosystems, sustainably manage
forests, combat desertification,
halt and reverse land degradation
and halt biodiversity loss
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Conserve and sustainably use
the oceans, seas and marine
resources for sustainable
development




Circular Economy

What is it? Why do we need standards?

Practice of keeping products and materials in use, * No current method to baseline your circularity
or ‘in the economy’, while minimizing the practices

environmental impact of sourcing materials, of * No current method to influence an increase in
maintaining the products and materials usage, and circular processes via circular practices

of the material life after use. « Enabling third party validation / assessment
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UL 1974

Evaluation for Repurposing or Remanufacturing Batteries
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Source: A Circular Econo
Mobile and Stationa
and U.S. Policy Considerations
Laboratory (NREL)

my for Lithium-lon Batteries Used in

- National Renewable Energy

ry Energy Storage: Drivers, Barriers, Enablers,

» Addresses safety concerns of retired EV batteries for

second life applications, e.g., BESS — Battery Energy
Storage System

* One of the first in the world published since 2018.

Recognized as ANSI/CAN standard

+ Second Edition published 2023 with major revisions,

including scope expansion to cover remanufacturing of
batteries

* UL Technical Committee 1974 with 50 experts from 11

economies including the US; Canada; China; Japan;
Korea; Singapore; Taiwan; Germany; India; Malaysia;
Thailand.



ANSI/UL 3600

Standard for Measuring and Reporting Circular Economy Aspects of Products,
Sites and Organizations

Material Flow Metrics
Circularity transparency labeling

* Measuring Input and output of products

* Measuring Input and output of sites

« Organization, as a whole, is the
combined total of all products and sites

Other Metrics

« Life cycle assessment (LCA) impact

« Energy impact metric calculations

» Water impact metric calculations

 Air quality and greenhouse gas (GHG)
emission impact metric calculations

» Social impact
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UL 3601

ULSE developed the Standard for Measuring and Reporting Circularity of Li-lon and Other Secondary
Batteries seed document (UL3601) to help improve the circularity of lithium ion and other non-acid
chemistries.

Market drivers UL 3601 value
| |

Technical guidance: Standard will help
companies better understand best in-class
practices to implement circularity in battery
design, production and management.

Rising demand: Global demand for lithium-
ion batteries expected to grow by > 500%,
with the number of GWh required increasing
from ~700GWh in 2022 to ~4.7TWh by 2030."

Environmental pressure: By 2030, waste Market recognition: Certification and alignment

@ batteries will hit 1.2 million tons.2 Circular with the standard will help build trust in the
strategies to reduce environmental impact and market for the adoption of more sustainable and
enable recycled materials in new batteries. circular batteries.

Sources:
@ E;agdg:g;ﬁ 1. Global Li-ion battery demand 2022-2030 | Statista;
ga8 2. Lithium batteries — 1.2m tons ready for recycling by 2030 — pv magazine International (pv-magazine.com)



https://www.statista.com/statistics/1419502/global-lithium-ion-battery-demand-forecast/#:%7E:text=The%20global%20demand%20for%20lithium-ion%20battery%20cells%20is,gigawatt-hours%20in%202022%20to%204%2C700%20gigawatt-hours%20in%202030.
https://www.pv-magazine.com/2019/11/04/lithium-batteries-1-2m-tons-ready-for-recycling-by-2030/#:%7E:text=In%20just%20over%20ten%20years%E2%80%99%20time%2C%201.2%20million,London-based%20storage%20recycling%20research%20group%20Circular%20Energy%20Storage.

High level approach to drafting seed document

Tech Writers provided support to ULSE for the drafting standard seed document through the following activities:
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O
Y Research, whitespace Y% Stakeholder workshop #1 % First draft seed

mapping and draft outline .
PPINg Session with UL power of 3 to document and rationale

Literature reV|_ew of eX|st!ng _ prespnt approach,. prellmlngry First draft (65% completion)
standards, guidance, legislation findings, draft outline and discuss . e
. with robust specifications and
and technological developments to feedback . :
. : rationale for Technical
ideate draft outline .
Committee

Y& 2nd and 3 drafts

Second draft (90% completion) followed by Session with UL power of 3 to discuss first
a socializing session, Third draft (100% draft seed document
completion) in prep for the TC review

Y& Stakeholder workshop #2

ULSE to finalize drafts,
socialize internally, and obtain
approvals for publication

Standards & i i
@ Ena;;g::“ :nt Legend * Z:tci:\r;it\i/:snter supporting




Applying Circular Economy & End of Life Management
Best Practices for Electrification Technologies

Small wind turbine systems PV modules and panels E-mobility equipment




Scoping: How to define ‘electrification products’

UL electrification definition

UL Standards & Engagement (ULSE) focuses
electrification safety on products and systems utilizing
rechargeable energy storage devices (and systems),
stationary or mobile, aimed at supporting energy
demands and replacing technologies traditionally
powered by fossil fuels.

Electrification addresses the following:
= All aspects from components to entire systems

= All associated equipment required for charging and
discharging

* Industrial and consumer uses
« Less carbon-intensive electricity generation

» Horizontal battery requirements (e.g., common battery
safety requirements associated with end products,

) Charging

) The process of charging a secondary battery
cell pack, or module. This includes all equipment
2 required 1o make an electrical connection
X

batween & sourca and an output device, such
as alectric vehicle supply equipment, with the
initention of transteming stored electrical enengy.

@ E-Mobility
Electromobility-also known as e-mobility-is
the principle of using electric propulsion for a
widhe range of transportation types. This ranges
from ¢-bikes. hoverboards, -scooters, EVS, and
larger commercial or industrial applcations.

€ Energy Storage Systems (ESS)
(K] An ESS consists of one of mone components
(] working together 1o store energy and supply
L)' (®) electrical energy when needed. These systems
can ba electrochemical chemical mechanical
or thermal

. @ Photovoltaic (PV)
-h; Phatovoltaic cells, also refered 10 as solar
cells, comert sunlight directly into electricity.
PV cells are commonly arrayed in panels
ugad in various applications to generale
clean, renewable electrical energy

@ pap) ULS e

8 Wind
wind power ks a sustainable and rendwable anengy
source that is generated wing wind turbines. The
energy produced is transferred to the connected
ESS or electrical grids

O Electrical Grids
An interconnected distribution network typically
usad to bridge utilities or other energy producers
to consumiers, allvwing this delivery of lectrical
enefgy Electrical grids vary in size and can cover
whole countries or continents.
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