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Why should remote mines in Africa consider clean energy and storage
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Options for remote mining electricity provision




Energy in Africa - Options - Diesel

$1/L ~ US 30c¢ per kWh
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Diesel S/L in select African countries
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Rankings by Largest Gold Producer

Ghana: 7th
South Africa: 8th
Burkina Faso: 16th
Ivory Coast: 22nd



Energy in Africa - Options - Transmission Lines SOLA

Risks of new powerline

How long will it take to build?
What are the costs?

Who will maintain it?

Who will fix it?

How long will it take to restore?

This is after Political, regulatory,
logistics, planning, theft, terrorism

are solved for.




Energy in Africa - Options - Solar plus Storage SOLA

BATTERY BANK GENERATOR Control of power and energy
7 - High renewables consumption
enabled by storage allows
complete control of energy costs,
g R T SRR T R S ® eliminating logistics risks and price

| 7 Tl [ | fluctuations.

Financing Options

Upfront investment or long-term
power purchase agreement/lease
allows a volatile cost of mining to

INTELLIGENT POWER MAIN DB LOAD be locked in
MONITORING AND
CONTROL

O —————————

The SOLA Group provides both
EPC and financed solutions
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Case study: Robben Island




Case Study 1. Robben Island

Typical Day on Robben Island
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Batteries are able to respond to step changes in the load, and
reactive power increases instantaneously




Other Applications - Generator Support and Spinning Reserve
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Batteries as spinning reserve can have a ~2% saving on diesel consumption

2MVA of batteries as spinning reserve for a mine with average load of 6MVA could save
~260,000 Litres of diesel

SOLA
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Market drivers for clean energy storage




Market Driver - Manufacturing Capacity SOLA

Global Lithium-ion battery manufacturing capacity Increasing Average

Manufacturing plant size
-Estimated Forecast from 2018
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Market Driver - Manufacturing Capacity

Global Lithium-ion battery manufacturing capacity

-Estimated Forecast from 2019
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Source: Benchmark Mineral Intellgencs

-in 1 year, forecast for 2021 increased from 350 GWh to ~700 GWh
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Market Driver - Effect on Price Points SOLA
Lithium-ion battery price survey: pack (light blue) and cell (dark blue) breakdown ($/kWh).
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Effect on demand for metals
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Africa supply of minerals

e Lithium e Cobalt
o DRC o DRC
o Mali o Madagascar
o Namibia o Zambia
o Botswana o South Africa
o Zimbabwe o Morocco

e GCraphite e Nickel
o Madagascar o South Africa
o Tanzania e Manganese
o Mozambique o South Africa
o Namibia o Ghana

o Gabon

Producers of these minerals have an opportunity to prime their own
technology for other mines to adopt

SOLA

market and showcase this
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Concluding remarks
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Closing Comments

e Solar alone, saves money. Storage solves a problem
e Adding storage allows a whole range of services to be unlocked
e Storage is where solar was five years ago
o Solar now an obvious decision
o Storage business case to be investigated more closely
e However, Storage gives almost complete control over a major cost and risk centre
e Ifyou are mining battery minerals in africa, you have to be investigating storage

SOLA
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Selected Clients SOLA
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SOLA

Operating throughout Africa
Daniel Goldstuck - Head of Energy Storage Services
daniel@sola.africa

sola.africa
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MINING SERVICES

Dwyka Mining Services is a pan-African technology platform focused on making mining safer
and more productive by augmenting human effort with technology.
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