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Forward Looking Statements
This presentation has been prepared by OZ Minerals Limited (OZ Minerals) and consists of written materials/slides for a presentation concerning
OZ Minerals. By reviewing/attending this presentation, you agree to be bound by the following conditions.
No representation or warranty, express or implied, is made as to the fairness, accuracy, or completeness of the information, contained in the presentation or of the views, opinions and
conclusions contained in this material. To the maximum extent permitted by law, OZ Minerals and its related bodies corporate and affiliates, and its respective directors, officers, employees,
agents and advisers disclaim any liability (including, without limitation any liability arising from fault or negligence) for any loss or damage arising from any use of this material or its contents,
including any error or omission there from, or otherwise arising in connection with it.
Some statements in this presentation are forward-looking statements. Such statements include, but are not limited to, statements with regard to capacity, future production and grades,
projections for sales growth, estimated revenues and reserves, targets for cost savings, the construction cost of new projects, projected capital expenditures, the timing of new projects, future
cash flow and debt levels, the outlook for minerals and metals prices, the outlook for economic recovery and trends in the trading environment and may be (but are not necessarily) identified by
the use of phrases such as “will”, “expect”, “anticipate”, “believe” and “envisage”. By their nature, forward-looking statements involve risk and uncertainty because they relate to events and
depend on circumstances that will occur in the future and may be outside OZ Minerals’ control. Actual results and developments may differ materially from those expressed or implied in such
statements because of a number of factors, including levels of demand and market prices, the ability to produce and transport products profitably, the impact of foreign currency exchange rates
on market prices and operating costs, operational problems, political uncertainty and economic conditions in relevant areas of the world, the actions of competitors, activities by governmental
authorities such as changes in taxation or regulation.
Given these risks and uncertainties, undue reliance should not be placed on forward-looking statements which speak only as at the date of the presentation. Subject to any continuing obligations
under applicable law or any relevant stock exchange listing rules, OZ Minerals does not undertake any obligation to publicly release any updates or revisions to any forward looking statements
contained in this presentation, whether as a result of any change in OZ Minerals’ expectations in relation to them, or any change in events, conditions or circumstances on which any such
statement is based.
Certain statistical and other information included in this presentation is sourced from publicly available third party sources and has not been independently verified.
All figures are expressed in Australian dollars unless stated otherwise.

PAGE 2 /

Generation transition
⁄
⁄
⁄
⁄

Generation is trending towards intermittent and non synchronous
Energy prices in South Australia are heading towards zero during peak supply
The trend is challenging continuous synchronous generation economics
Grid scale storage that can provide synchronous and dispatchable supply is critical

Image: Investigating the Economic Value of Flexible Solar Power Plant Operation 2018 Energy and Environmental Economics, Inc.
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Energy impacts on mining industry
Mine Site Characteristics
⁄ Often remote, with flat and grid scale loads
⁄ Energy often at grid extremity or even self supplied and costly
⁄ Flat load profile was attractive to “off peak” generation pricing
⁄ Potential to morph loads to harvest non continuous solar and wind

Image: Making Pumped Hydro Great Again
ANU - Pumped Hydro Energy Storage 26
February 2019
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New generation and interconnection
⁄ Interconnection seen as a solution
⁄ South Australia – renewable infiltration; adapting
to storage e.g. Pumped Heat Electrical Storage
(PHES) proposals
⁄ New South Wales – large and synchronous,
dominated by an ageing profile
⁄ Interconnection helps grid from a global
perspective, but also presents other
considerations
Image (top): Investigating the Economic Value of Flexible Solar Power Plant
Operation 2018 Energy and Environmental Economics, Inc.
Image (bottom): Clean Energy Regulator - Pumped Hydro Energy Storage 26
February 2019.
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Pump storage is dominant as a global storage method
⁄ Storage becomes critical as intermittent renewables approach 50%
⁄ “Globally there is more than 160GW of installed pumped hydro 97% of all storage (2%
in Australia)” (Blakers ANU - 26 February 2019)

Image: energystorage.org
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Pump storage is dominant as a global storage method
⁄ Synchronous generators are often the owner of PHES (buyer of continuous)
⁄ Australian has hills, mining creates similar environments conducive for pumped hydro
⁄ Geology and minimising water jacking play a significant role in both the cost and viability of
sites
⁄ Horizontal transfer should be low pressure and high pressure kept to a minimum

Image: Kanmantoo Project - Pumped Hydro Energy Storage 26 February 2019
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Pump storage is morphing
Variable speed technology is allowing progressive precise storage:
⁄ Able to cope with extreme volatility
⁄ Minimises curtailment through flexibility
⁄ Provides fast and big residual last compensation

Image: ABB (Grimsel II, Switzerland) Pumped Hydro Energy Storage 26 February 2019.
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Summary
The energy market is rapidly changing and this causes challenges ... but also significant
opportunities:
⁄
⁄
⁄
⁄

Managing load profiling is critical
Avoiding curtailment requires grid scale storage – PHES is adapting
Mining can replicate environment that enables pumped hydro natural advantage
Collaborate between Energy and Mining is absolutely critical
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