Technology
readiness

From Level 9 Collision avoidance
to Human Centric Solutions



Tharisa Minerals Strategic Pillars
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Tharisa Minerals - Superheros Living our Values

e Safety * Innovation
e (Care * Integrity
* Empowerment * Communication
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Concept of
Business Partners

Lighthouse Partnerships




Business Partners - Lighthouse Partnerships

— Collaboration with external partners Old game, new rules

— Leading edge technology

— Showcase future possibilities

Lighthouse
represents:

— Guidance
— Hope

— Warning
— Protection

- Re Si I ie n Ce Reference: 4.0 Solutions

A Lighthouse Addresses Hardest Parts of Our Biggest Challenges



Business Partners - Enablers of Machine Learning Technology

Maintenance System
Fleet Monitoring
Fatigue Monitoring
PDS / VDS System

Time & Attendance

Licensed Key
Control

Mine Planning

Realtime Reporting

Load Fill Factor
Tech

Condition Monitoring
Operator Behavior

Incident Reporting

Focused on Supervised Learning r—

Coding Deep Learning For Beginners | by Kamil Krzyk | Towards Data Science



https://towardsdatascience.com/coding-deep-learning-for-beginners-types-of-machine-learning-b9e651e1ed9d

Business Partners - Simulation Modeling

— Discrete-Event Simulation
— Digital Twin

— “What If” Scenarios

— Optimisation Opportunities

— Model Development Strategy

Base model development
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In the Beginning

EMESRT: Earth Moving Equipment Safety
Round Table

Formalised in 2006




EMESRT 9 Layer Model of Control Effectiveness

Design Operate React







Collision Warning and Avoidance - Level 9 Journey

LAB SCALE LEVEL 9

* L9testin a controlled environment + Level 9 Interface integration + OEM test work
units (CAT) installed for site
specific level 9 testing.

* Fatigue monitoring system * OEM (CAT) failed test

completed with CAT.
* L9 integration with Komatsu was
completed.

SITE SPECIFIC TESTING

* EMERST Controls level 1 to 8 fully trail run

compliant

PROTOCOLS

ISO 21815 —J1939 protocol
Test protocols for Collision
prevention @ “UP / Gero-
tech”

SECDI -User, Functional &
Test Requirements

High Risk Areas Identification

REGULATION
PROMULGATED

21 December 2022,

Reg 8.10.1.2 (b) & 8.10.2.1 (b)
was promulgated

Risk Assessment "TM —MOSH”
reviewed by Industry subject
matter experts

Roll out action plan with all
Stakeholders

as per SECDI guideline and

OEM TESTS CONTINUED

documented
and recorded.

EMESRT COMPLETE

* Testing and commissioning
complete on 149 Trucks
including, CAT 745; 777,785;
789; HD465; A40F/G;
Komatsu WA430/80 Bell

ISO 21815/J1939 protocol B30E/D

[ ]
JUL
2023

INTEGRATION TESTS
& PRESENTATIONS

L9 integration test plans completed

in line with SECDI guidelines
Simulator test work completed
First Single Machine onsite test
conducted.

Presentation to DMRE on L9
progress

DEC 2023

JAN 2025

IMPLEMENTATION &
INSTALLATION

Machine interface POC completed
on 64 Tharisa Trucks and

45 Business Partner Trucks by Dec
2026

Installation completed

on 133 units by Jan 2025






Communication Backbone — Fiber in Motion Network




Level 9 Pit Geofences




Congestion Heatmap




Cycle Tracing — Road Segment Speed Analysis




Live Violation Reporting




Various elements affecting average traveling speeds

Additional fleet introduced

Closing 1 main access ramp =
Congestion on active ramp

!



Reduction in TMM Property damages
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th.a risa

Volumetric Scanner

From mitigation to gaining value adds




Volumetric Scanner




Operator — Payload Monitoring

Payload Monitoring Loader Operator

tharisa

Showing 4Flow Data
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Fragmentation Analysis
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Simulation Modeling

Artificial Neural Network




Information from waste destination planning to advanced Neural Network Design



Results of Al in Simulation Test Case for Dispatch Agents

Advance Neural Network Specific Results
— Throughput Improvements between 5-15%
— Queueing Reductions of 10-20%

— Cycle Time Decreases of 3-10%




Results for Face Shovel Optimisation in Dig Rate Improvements

Face Shovel Investigation




Operator Performance

Reporting and Analytics




Operator Performance Improvement Cycle



Operator Performance Analytics




Operator Analytics — KPl Rank Coverage



Operational Screen Reports




Operational Screen Reports




Fleet Monitoring Shift Analysis

SOS: Start of Shift FIO: First Ignition On LL: Last Load LIO: Last Ignition Off FL: First Load EOS: End Of Shift

4 min improvement 3 min improvement

5 min improvement 2 min improvement




Operator Performance Focused Training

Continuously analyzes FMS, EHM and Simulation data - identifying
operator risk, optimization and career development opportunities
from leading indicators.

Automatically identifies a prioritized list of operators for training and
recommends individual targeted projects.

Automatically identifies top performers for career progression
opportunities or better rewards.

Automatically assesses training effectiveness following training.
Permits detailed operator variability analysis against KPIs.

Prevents unnecessary training, lost production, and equipment
downtime.

Reduces the effort for onsite analysis skills, and capacity.

Maximizes agility of existing training resources.

Training

OPERATOR
PERFORMANCE
ANALYTICS
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Focused
Training




Targeted Training — Transmission abuse and Brakes Application

Baseline Assessment Remeasurement Assessment
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Average Improvement - 88%
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DISCLAIMER

These Presentation Materials are for information purposes only and must not be used or relied upon for the purpose of making any investment
decision or engaging in any investment activity. Whilst the information contained herein has been prepared in good faith, neither Tharisa plc (the
‘Company’) and its subsidiaries (together, the ‘Group’) nor any of the Group’s directors, officers, employees, agents or advisers make any
representation or warranty in respect of the fairness, accuracy or completeness of the information or opinions contained in this presentation and no
responsibility or liability will be accepted in connection with the same. The information contained herein is provided as at the date of this
presentation and is subject to updating, completion, revision, verification and further amendment without notice.

These Presentation Materials contain forward looking statements and information in relation to the Group. By its very nature, such forward looking
statements and information require the Company to make assumptions that may not materialise or that may not be accurate. Such forward-looking
information and statements involve known and unknown risks, uncertainties and other important factors beyond the control of the Company that
could cause the actual performance or achievements of the Company to be materially different from any future results, performance or
achievements expressed or implied by such forward-looking information and statements. Nothing in this presentation should be construed as a profit
forecast. Past share performance cannot be relied on as a guide to future performance.
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