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Can you Run a Mine like a Factory ?

It is the definition of
insanity to do the same
thing over and over again
and expecting different
results.

Albert Einstein
(1879 - 1955)
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Run a Mine like a factory — key elements

* Repeatable tasks can be structured into routings

« Use BOMs for Material that you need for these tasks

* Plan the Mine

* Mine according to Plan & monitor deviations (SIC)

« Connect Planning System to Execution System (ISA-95)
* Track inventory and WIP along the value chain

In-situ rock —— Brokenrock — ‘ —> Beneficiation

* Track cost along the value chain — know your cost drivers

SAP affiliate company. All rights reserved. | PUBLIC 5
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The Challenges in Mining
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Resources & Reserves

A 'Mineral Resource' : concentration or occurrence of material
In or on the earth's crust with reasonable prospects for eventual
economic extraction.

Inferred
Indicated
Measured

'‘Mineral Reserves' are resources known to be economically
feasible for extraction

Probable
Proven

Core to reporting to authorities and investors is the Resource & Reserve Statement

© 2018 SAP SE or an SAP affiliate company. All rights reserved. | PUBLIC 7



Resources & Reserves
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Unified MinePlanning & Control

Planning

/

Unified ‘Mining Business’ Plan

© 2017 SAP SE or an SAP affiliate company. All rights reserved. | INTERNAL




Unified Mine Planning

The MineRP & Partners Unified Business Planning

Fully Integrated Multiple Multiple
Mining Technical Mine Planning Financial Planning
Systems Scenarios Scenarios
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Mine Planning

Days
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Parametric Mine Planning

MineRPCAD TTDemov3Raise.dwg

* Fully evaluated plans in
minutes & hours

N = S » Coverage for all planning
- S by | —_— N levels & horizons in one
] - : tool

Tool Selection

* Framework-based
Planning ~ replaces CAD
drawings

From Weeks i - == = RN . SpatialDB replaces file-
e — " NI 2 paradigm
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Dependencies

« Templates for different
mining methods
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planning tools
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Integrated mine planning

Providing a financially and Partners
logistically viable Life of Mine
and business plan, based on
mine technical systems
verified through SAP

technology

Co-Innovation Lab

w Mining IBU

‘-‘:a‘.?;; MineRP |n|:e|

andiiiie,

20

Integrated mine planning

SAFCludRiom ‘—@

SAP Public Cloud*

Dimension Data IP

SAP Leonardo

Dimension Data AMS => Value to customers

* e.g. IBP S4 P.Cloud

Break-even Grade LoM

75

glton

Days without Incidents

Integrated Mine
Planning

Profit of LoM

0,437 ==

Material Recovered

USD, in Millions Adherence to Plan

Mining Headlines
Coal's Global * Race to the Bottom *

Macron wins French Election — Gold Steadies
Mining News

Integrated Resource
Management

Integrated
Production

Management : Z
{} 7
‘M E

Operation Risk and
Compliance

Capacity Alerts

18

Critical

Fatigue Alerts

2>

Critical Wearable Feedback

Digital Orchestration

Copyright © 2017 Dimension Data
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Overview of the solution — Integrated Mine Planning
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Run your Mine Like A factory — process flow for underground mines

next 60 months w
- — Maintenance
Ine IBP MRP Planned -
: Operations
— e
Scheduling (Demand) Orders high level
BOM HR/T&A
| —
next 6 Weeks: o Procurement
Production 0stS
Orders Operations in detail Inventory
BOM

3 f Production] Progress

]
Face , -
—p  Drilling Charging Blasting Sweeping Loading |==% Hoisting

Preparation

MTS layer - SIC

Crushing, SAPd

Beneficiation
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Integrated Mine Planning and Control
MineRP & SAP & Partners

CONFIDENTIAL

Expert &
Source
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Integrated Mine Planning (Planning only)

MineRP & SAP & Partners

CONFIDENTIAL

Expert &
Source
Apps:
Geology
Rock Eng.
Mine Design
Sequence
Scheduling

Survey

SHERQ
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MINERP (‘mining science’)
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Run several simulations of a mine
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loT driving “the Digital Mine of the Future”

Operational innovation

Predictive maintenance
Automation for connected
mining

Precision-mining technology

New business
scenarios

. . Performance based
Predictive quality Track and trace contracting (BRIM)

Precise mining Augmented reality apps P . t]
Predictive Remote service Energy management  Connected Configure, price, and rocess innovation

i ini logistics : ,
maintenance management Autonomous mining g quote Smarter mine modeling

Increased predictability

=
|:>* Sustainable sourcing

Development Extraction Processing Transportation Sales and service Precision mining
Procurement Finance Human resources
Business model innovation
gﬁfg Digital core ¢ )

Making mining more

4 4 4 > predictable and agile
“ “ 5 New approaches in mine

<.\\.l developments
O =
= Zo—o- LI B B |
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