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Renewable energy integration: Background
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Renewable energy sourcing arrangements

SELF-GENERATION 0

The renewable energy project
is built by mining company
to serve operations.

ENERGY ATTRIBUTE @

CREDITS (EAC)

Mining company purchases credits
produced by renewable energy power plants.

" Excesssold

back to the grid

POWER PURCHASE @ . INDUSTRIAL POOLING
AGREEMENT = :

The mine contracts the energy . Independent Power Producer

from an independent Power Producer i supplies to several mining companies

through a PPA. i through PPAs.

GRID CONNECTED

SOURCING GREEN ENERGY
Mining company buys green premium products
or pays green tariffs to utlity.




Renewable energy sale arrangements

@ - SELLING POWER @ - REPOWER INSTALLATION - ELECTRIFYING SURROUNDING
________ ~ INTO GRID =/ ON MINING CONCESSION ' COMMUNITIES
The excess capacity generated by Independent renewable project is built Off-grid renewable power project serves the
the power plant is sold to the utility. on mining concession or rehabilitated mine mine site and/or surrounding communities.

site feeding into the grid.

Source: CCSI.
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Oft-grid, Outsourced, Solar PV

DeGrussa

Sandfire.com

Source




Diavik: Oft-grid, Owned, Wind

Source: Riotinto.com

Exploration " Operation Post Closure



Kidston Mine: On-grid, Outsourced, Solar PV
& Pump Storage, Feeding the Grid

Source: genexpower.com.au

Post Closure




GHG EMISSIONS

3 & COM

SOCIAL LICENSE TO OPERATE

Q.. COMPETITIVE ADVANTAGE

ENERGY COSTS

THE RENEWABLE POWER OF THE

TECHNICAL O EXPERTISE O FINANCING REGULATORY INTERESTS

...............................................................................................................................................................................................................................................................

ROADBLOCKS : e« Intermittency vs low tolerance : « Inexperience : » Up-front capital costs : + Fossil fuel subsidies/tax exemptions : « Vested interests
: for power supply disruption : « Complexity : « CostforIPPs : + National utility monopoly : + Lackof corporate operational
» Location constraints : « Accountability : o Life of minevs long off take time ¢« Insufficient renewable regulations @ incentives
. » Donor support : + Limited incentives or obligations .
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In perspective

ENERGY DEMAND MINING IN QUARRYING (2016) ELECTRICITY GENERATION MIX (2017)
Renewable Coal products 100%
0.2% 11%
90%
80% m Renewable
70%
Electricity o m Hydro
417 ’ Nuclear
50%
Oil products e m Gas
32% m Oil
30%
> 0% m Coal
10%
H3e°/a°t Natural gas 0%
13%
Source: IEA Source: BP

¢ 82% of energy based on fossil fuels ¢ Energy demand to increase by 36% by 2035



Roadblock: Interests/incentives

Government
TRUMP Appealing to voters
DIGS COAL Public utility

Beneficiaries from
incumbent system

Private sector
First mover problem

Corporate vs. operational
incentives

Contractors

Consumers?

10
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Car Industry Electronics

Green credentials
Average lifecycle for car in US midwest

iPhone X

Tesla Model S BMW 7 Series Mitsubishi Mirage
P100D 750i xDrive (internal combustion
(battery-electric vehicle) (internal combustion engine) engine)
’ e
[
Production emissions (kg co, equivalent) _E
12,204 8,190 4,752 ‘ kg COZE
Use emissions - 270,000km (kg CO, eq) \
48,600 @5,310 46,980 * Tatal grosrhouze
gas emissions
End of life emissions (excluding battery, kg CO, eq)
311 351 159
Lifecycle emissions total - 270,000km (kg CO, eq)
61,115 103,851 51,891
Lifecycle emissions per km - infensity (g CO, eq/km) Bl%: @ Production
22 6 38 = 192 1% Custormer use
e 2% Transport
11 1% @ Recycling

Renewable power

V112-3.3 MW™

353 tonnes

® Steeland Iron materials 84,4% e Glass/Carbon composites 7%
® Aluminium and alloys 1,1% o Electronics/electrics 1%
® Lubricant and fluids 0,5%

@ Not specified 0,1%

e Copperand alloys 0,.5%

Polymer materials 5,4%

85-90% of CO2 emissions related to materials and
suppliers (Source: Vestas)



Low carbon minerals at a price premium?

Certified CO, content Customised services

4tCO,/tAl or below /7 Certification Third-party certified

Tonnes of CO,emitted per tonne of \\ CO; emissions (Scope 182)

aluminium produced (Scope 182) :
{b\ Technical expertise Assistance in

. l 12.0 \‘;':.)/ leveraging low CO; aluminium
B Uyl n g g ree n o (\\ Traceability Product tracked from
- .
A handbook on green public procurement 8.0 X mine to metal
i ==  CO; reduction strategies Support
4.0 N/ tooptimise your low CO; sources
(7 Life cycle analysis Contribution to
0.0 N specific calculation on lifecycle
RenewAl’ Industry 0AD Co-branding Unique partnerships
[Py —— average W with RenewAl™

Source: Rio Tinto
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Thank you!

WWW http://ccsi.columbia.edu/

e | @: | nmaenn@law.columbia.edu

, (@nmaennling
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