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Agenda

- Risks for PROs associated with fire incidents
- Treatment operator challenges (WB and WEEE)

- Framework for a comparative analysis of fire risk management
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Fire risk exposure is becoming critical for WB and
WEEE operators. Not only big events but also for
micro events

continuity of operations — safety of workers — image of the industry

BIG EVENTS: MINOR DAILY EVENTS:

* Micro-stop of operations

» Part of usual operations practices
 Difficulties in tracing micro-events

« Operation stop
« Transferring flows between

operators and understanding if the
» Start of operations again procedures in place are effective
 Difficulties in understanding if the or not

prevention practices are effective

or not
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Developing a framework for understanding the
dimensions of the fire risk mitigation

Erion Erion
Energy Weee

« Partner. DSS+
* Development of the framework

* |nvolvement of the Erion operations team and the
Innovation team

« Validation through 5 site visits

Framework for assessing Fire Risk management practices
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Waste treatment sector is facing changes in the waste streams and
operational conditions

* The waste treatment/recycling sector has been historically

; ; ivafi Internal Motivati
perceived as a medium-low hazard sector. Exfemg(') m*l-g:gg gcmmnmsr’uvy o
* Inthe last decade, the risk profile has been changing as a R, Procecane, ﬁ;’;;igfﬁ?’ﬁgfifg
result, for example, of exponential growth of Li-ion batteriesin =~ _ Engagement
WEEE. Risk of fire is material for these types of operations, with %
most sites having experienced multiple fires in recent years. .§
* The fire events and the losses incurred in recent years and ;
increase of insurance premium (up o éxin some cases) by x
the various treatment facilities have triggered the need to
reduce risk exposure through a range of technical, Dependent Independent Interdependent
organizational and administrative measures. Osgilsclional Miluilly 5
* ltis clear to the sites that ISO certifications (early-stage ISO self Teams
9001, 14001, 45001, etc.), and other waste permit 1 am looking after 1 am looking after
prescriptions are not sufficient to reduce the risk exposure, SRk e
but just foundational compliance elements. achievable
* Prevailing safety culture maturity and risk management Sim; Bradley Cinve
practices still show symptoms of early-stage maturity
(reactive/dependent on the Bradley Curve) compared to
other sectors
+
dss o 0ss
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Fire risk is inherent to each treatment step

Thermal safety is affected by
differential

Drop-off of defective batteries

E L b N pressure/temperature in some
50 e e el e transportation conditions
Fo Incomectly discarded batteries . .
£ ¥ Unprotected LIB inside Colision orimpaling
o= receptacies Physical damage due to

- Sorting failure < batteries in improper storage that may

o devices damaged in bulk lead to elecirclyte lecking,

containers short circuit, structure crack
3 g Adequate packaging material & isolai it
£3 Limit quantities of batteries ST°°"".'°MI Hery formink
8 % Use of compliant containers g
dss*
e
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Collection 2 Transportation J Storage . Dismantling .

Unsuitable packaging material
Unsuitable storage location

Lack of compartmentalzation

Short circuits in stored batteries
leading to thermal runaway

Advanced detection measures
Qutdoor storage

- Pctential Fire Risk Level (higher risk with darker cclour)

Recycling

AV e
= - — S ST S " .V A
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| i
Dismantling of defective
batteries bulk containers despite pre-
Improper stabilization may lead sorting - damaged during
to thermal runaway discharge or relocation
Domage of batteries during Damaged batteries in devices
dismantiing stored in large piles
Sorting and dismantling failure : : 2
Siatererndevess | (Rpbkobsick e o
damaged in bulk containers
_ Discharge of batteries Chemical fire suppression system
areas suppression

Example of risk control measure
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Multi-site LiB Fire Risk Comparison — Key Dimensions (1/3)

We have developed a framework for comparative analysis of Fire Risk across multiple sites built on 3 key dimensions

This dimension captures the recent past performance in terms of fire events occurred.
Perdformance For this specific sector that is still experiencing fairly frequent fires, recent performance

can be seen as a proxy for near future performance (until additional controls or
strengthening of existing controls have taken place)

. This dimension captures the degree of opportunities that exist to further reduce risk of
Risk & Control LIB fires across different site areas, through new controls and/or strengthening of
existing controls, also considering practices adopted across the sector.

This dimension capture the prevailing maturity of key management system elements,
Management including organizational culture and capabilities, as underpinning any risk reduction
System & Culture joumey. Moreover, some specific elements (e.g. emergency response, procedures,
etc.) are also directly correlated to the adequacy/effectiveness of some of the
control measures adopted to prevent/mitigate risk as mentioned in the Risk & Control
dimension.

dss* —
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Multi-site LiB Fire Risk Comparison — Key Dimensions (2/3)

Level 2: How the framework works
' * The Framework is structured with 3

Level 1:

Element

Dimension

=i -1 - -0 | ast 4 years fire incidents

(@ Yel-], | (L] B8 Incoming WEEE Waste & Unloading

M ain incoming WEEE Sforgge

Level 3:

Pre-Treatment Area - Operational Storage
Pre-Treatment Area - M anual E)tsmcnﬂmg
Pre-Treatment Area - Convey our Belt & Shreddin
Storage of Pre-Treated M aterial

SEOCAC QRaroing RrocCadune 1or cantrol of v aumainvaniony o

Specific Item (e.g. Control Measures
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v elionc e thoud be monianed aneile by panamnel abile 10 repond 10 ¢ hasond.

Storage of Fractions
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Storage of Batteries I-u.n. Matenct muEt oo st
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¥ I Seld of view of comaro for aficion t durction 1o be defected.

UG LT B Risk Assessment & Risk Awareness

smake Sefection Insiclied Inloc.ol sioroge crec. Smoke detocion can ba on eary Indicatar of
s horordows condition. 2004 IBC ccolz b

g retarenca NEPA 72

System & Rules & Procedures

Contnuaus presanc & of oparatan [wih odocuaie PPE] of the stack plle, with prompt
lervenion in cose of anamalies Seleciad Preaenc e guaremesd o AUMg Sapatechs 19

avad the crec beingunaftended]

Culture

Incident Manage ment

Emergency Preparedness & Response I

cmar | Ye prod | Betacon WEE socipie ond trectment Ine to minmde
NG &° Y& Yam siockpde 10 treatmant Ing [wih cdecuate haight Camecred
aght of stockple]

SMakaiiume evoouction fextoc 1on sysiamobove he tiodkpie ored 10 reduce precdng o
toxic/ hoowy smoke Aume: eice e buldng ond fodifcte amargancy responee ocivitios

Management of Chance & Pre-Start Up Safetfy R

Asset Integrity (of safety crifical elements)

-‘J\:nf—. 7 e hoees FEsied N 1he vty o The NEmGl 2oCipie. Hyaronis ore Not recured
f COca nude struc Lres byt cdacuaies woler 1ow & recured o ¥ thc-xn

Governance & Performance M anagement

Insurance
Training & Capabilities

2N O NOUS [&.0.waskand, N woning Is] With partotie
hamncl camere, pee-aened arvelionae picn and 0cws an Righdar g Cracs - note: baftar P
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SUt £EOTO! N Y VENIon N Cote Of CNOMCEy/edly e Se1OC 10N, 100 Lo0ad Of re4nand

Leadership Commitment

adss?
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levels of increasing granularity:

O Level 1: Dimension

0 Level 2: Element

0 Level 3: Specific Item (to date

132 control measures mapped)

The Risk & Control and Management
System & Culture dimensions consist of
multiple elements that are being
evaluated
The Risk & Control dimension is
structured around 8 elements. These
relate to the typical areas of WEEE
recycling/treatment where LiB related
Fire Risk can cccur (identified based
on the 4 pilot sites visited). For each of
these 8 elements, a set of typical
control measures are reviewed in
more detail and evaluated
Similarly, the Management System &
Culture dimension consist of 10
elements which represent the
prevailing management system and
cultural aspects underpinning a
robust safety/risk management
program. For each of this element,
specific items have been defined.
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Multi-site LiB Fire Risk Comparison — Key Dimensions (3/3)

Dimension: Risk & Conirol - Element (Area): Pre-Treatment Area - Operational Storage
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Short description of the fire Specific Risk Controls/Measures Characterization

hazard in this specific area typically adopted to of the Specific
prevent/mitigate the fire risk in this Risk Conftrols/

specific area Measures
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Conclusions

It was possible to develop a
framework for the assessment of the
fire risk management by:

» developing objective criteria

» developing methodologies to
evaluate the gap and the
effectiveness of the measures

« developing internal competences
(innovation team, operations
team)
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