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Sustainable high-performance
anode graphite solutions

Developing large-scale
sustainable production in
North America and
Europe enabling resilient
local value chains

Industrial pilot in operation
since 2021, operating the
world's most sustainable
graphite plant since 2024

250+ employees with over

20 nationalities — growing
towards 500 by 2028
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Why This Matters
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At this scale, the challenge is not collecting data — it is making data usable

4 Small number based on Stagel, Stepl; 35 000 MT and large number based on full scope at 150 000 MT.



The Real Challenge

Al does not fail because of ambition — it fails when in

fragmented systems

siloed data

inconsistent tagging

poor lifecycle information

disconnected engineering and operations

missing context

!
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dustrial context is missing

Industrial Al

Data- & Information
Management

Automation
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Connected data builds the as-built digital copy of the factory

!?! As-built digital factory copy

A connected view of how the plant is designed, configured and actually operated

A )
<e L
Engineering Connected context Operations
Plant and process design Shared asset model M Real-time process data
.:"E‘:‘. Equipment structure # Standardized identifiers .Q. Events and alarms
\Q Tags and standards @ Lifecycle information 0/9 Maintenance history
Documents and specifications 4> Structured handover @ Production and traceability data

When engineering and operations stay connected through data, the factory becomes traceable, optimizable and Al-ready



Digital foundation platform

Data Unique tagging
centricity & asset identity

(data vs documents)

Rapid »  Soft sensing @ Simulation ﬁ Predictive

maintenance
OEE, Reliability, Safety

engineering

Time to market Product quality & safety Design validation, training

& bottlenecks
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Common data model, Complete & connected Seamless [T/OT Contextualized,
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AT

ALIM / LCl as Integrated Cyber security
contractual IT/OT data by design
requirements
@ Track & Trace 28 Efficiency
improvement
Genealogy, recall & Data-driven work
reduction

sustainability

ALIM &

HANDOVER

Structured handover
from project to
operations

IEC 62443

Semantics & naming from engineering to integration trusted & governed Defense in depth
(ISO 81346) operations (ISA-95 / OPC UA) data By design
[} A

INTERNATIONAL @ ISA-95 1 150 81346 IEC 62832 IEC 62443 IS0 19650 @] ISO/IEC 27001
STAN DARDS Enterprise-control Structuring & designation Digital factory IndusTriaI_cyber Information management Information Security

integration (Tag standard) framework security In construction management

@ Digital Foundation Platform
Built on standards. Designed for scale. Ready for Al

IEC 62541

rfﬁ IEC 61511

Functional safety OPC UA / industrial

interoperability
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Industrial Al Starts with Architecture

architecture
semantics
confextualized data Agility & Collaboration & Quality S stainabilty Efficiency o ovation
Responsiveness Transparency & Consistency esource & Productivity S continuous
optimization improvement
llfecy cle information (o7 g Bl NSOFT @ SIMULATION % PREDICTIVE TRACK & g9, Efficiency
% ENGINEERING T SENSING Z;ﬁ\ MAINTENANCE TRACE improvement

interoperability

DATA CENTRICITY TRANSPARENCY UNAMBIGUOUS IDENTIFICATION CONTEXTUALIZATION CYBER SECURITY
Data vs documents System & Data Integration Tagging and Dictionaries Enrichment of raw data Continuity and [P
INSTRUMENTATION IACS DATA COLLECTION MONITORING MATERIAL TRACKING -
COMPANY TECHNICAL DOCUMENT ALIM &
- STANDARDS DIGITAL BREINEER NG INFORMATION (LCI) MANAGEMENT HANDOVER

Architecture is what turns data into scalable Al readiness
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Convergence Without Ownership

EVERYTHING IS CONVERGING THE SOLUTION BUSINESS IMPACT OF OWNERSHIP

¢ CLOUD B P FASTER SCALE-UP
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. . ; R and scalable solutions
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\ 5 LA STANDARDS @ Unified security posture
m MES ! o ’-/ / across IT and OT
) oA ARCHITECTURE
OT CYBER SECURITY = \’ : : .: Al READINESS
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ENGINEERING SYSTEMS ; i detafor Alatscele
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~ /.’ R and data across sites
© L i
(] ERP INTEGRATION ,,/' \‘\ > INTEROPERABILITY
’.” ‘\-\ LOWER INTEGRATION DEBT
@' AUTOMATION ~ b OPERATIONAL ALIGNMENT % Less complexity,
lower long-term cost
Different owners. Different priorities.
Different standards. Lost value. BEFORE INTEGRATION
@ W, iy
Standards Context Lifecycle Integrated

information IT/OT data

As IT, OT, Al, cloud and engineering coverage... someone must own the architecture
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Set the industrial ambition and
business priorities

Own IT/OT/IACS architecture and
governance

Define requirements for data,
traceability and scale-up

Drive the roadmap toward
Industrial Al

) Lifecycle
Operational . yele
) information
data foundation
context

Building the digital foundation together

&) AFRY

Bring industrial automation and
process-domain expertise

Translate factory needs into
executable standards, and
solutions

Support design, implementation
and system integration

Strengthen execution across
engineering, automation, OT and
cybersecurity

What this enabled

H[ Execution and
D traceability

Vianode

AV=VA

- Provide the industrial software
platform foundation

- Advise on architecture, standards
and scalable best practices

- Support information models,
contextualized data and lifecycle
thinking

- Enable PI, AIM, MES, Operations
Control and CONNECT as part of
the foundation

Scalable
industrial data
sharing

Al-ready
architecture



Technology is not the hard part

TECHNOLOGY ORGANIZATION

Cross functional
collaboration

o
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@ Data

@ Automation

Al Models

Operational trust

Governance

Shared standards
and semantics

mE 4

Long-term thinking
and ownership
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KPI LINK — FROM PROJECT TO OPERATIONS

PROJECT / ENGINEERING KPlIs
ﬁ Design quality
Schedule predictability

¥ > Rework reduction

Standards & Lifecycle Contextualized = Structured

@ Handover readiness semantics information

Inspired by Gartner, How CIOs Are Approaching IT/OT Alignment 19 Feb 2026 (GO0845449)

data

DIGITAL TARGET STATE PLATFORM

handover
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If the project organization and EPCM
does not buy in to the digital target
state, small CAPEX cuts can create
major OPEX and operational
consequences later

Buy-in improves when people see

how the platform supports their own
KPI's

OPERATIONS / MAINTENANCE KPIs
(7" Faster ramp-up
uﬂﬂl] Higher uptime / OEE
,/9 Lower maintenance cost / MTTR

Q Better traceability & Root cause analysis



From Digital Foundation to Industrial Al

DIGITAL FOUNDATION

Structured industrial
data

Engineering +
operational context

Governed
Ownership

Trusted lifecycle
information

One shared source
of truth

Operational awareness
& stability

Creates a shared and timely understanding
of plant conditions, stability, losses and
constraints.

Faster response and more stable
performance across shifts and units

Quality & inspection
intelligence
Supports early and consistent quality

understanding using inferred measurements
and visual signals as decision support

Fewer quality escapes and less
manual interpretation

The real value is not more data

Vianode

Predictive & preventive
advisory

Anticipates future risks and degradations to
enable proactive planning and risk-based
prioritization.

Fewer unplanned events and
stronger preparedness

Root cause & diagnostic
intelligence

Explains why deviations, losses or incidents
occur by corelating process behavior, asset
states and historical events

Corrective actions address causes,
not symptoms

It is trusted industrial context that enables stable, scalable operations — with fewer people, faster decisions and less variation.



BATTERY MATERIALS | NORWAY AND NORTH AMERICA @ AFRY \/ | an Od e

Vianode accelerates sustainable battery material
scale-up with an Al-ready digital foundation

Challenge
* Scaling from pilot to gigafactory production created massive industrial data complexity

* Fragmented engineering, automation and operations data risked limiting traceability,
scalability and Al readiness

* Inconsistent tagging, lifecycle information and system ownership could create
integration debt across future sites

Solution

* Built a standardized digital foundation connecting engineering, lifecycle and
operational data with AVEVA Asset Information Management, AVEVA™ PI System™,
AVEVA Manufacturing Execution System and AVEVA System Platform

* Established common standards for tagging, IT/OT integration, cybersecurity and
contextualized data across the factory lifecycle
Results

* Established a scalable architecture for industrial data across engineering, automation and
operations

* Reduced future integration debt by defining common standards before full-scale factory
execution

* Enabled traceability, predictive maintenance, soft sensing and real-time optimization use
cases

* Strengthened Al readiness through contextualized, governed and reusable industrial data

© 2026 AVEVA Group Limited or its subsidiaries. All rights reserved.
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