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Continuous Mining - Opportunities for more sustainable mining
Stefan Blunck, Principal Mining Engineer

RWE



Agenda for this session

1. RWETI-Whoweare

2. Carbon / GHG Reduction through Utilization of Continuous Mining Equipment
3. Summary - Conclusion
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RWETI is your gateway to the know-how of the RWE Group.
/ RWE

Operating Business

RWE [ﬂﬂ%( RWE @ RWE RWE
éﬁ\ Renewables @ Generation /@ Power Supply & Trading

. . Commodity Trading
and offshore,

15 % E.ON

37.9 % Kelag

Hydro and
Solar (PV), Stqroge E)B/iomoss Coal & Nuclear
Technologies . Gas Storage
Power Genenration

3.500" employees 3.100 employees 11.000 employees 1.600 employees

25.1 % Amprion

in >15 countries in Europe in Germany from 40 nations
EBITDA approx. 90%2 EBITDA approx. 10%1
Strengthening and future proofing of the core operating business Optimised financial portfolio with

stable and attractive dividends
RWE Tl bundles RWE’s engineering know-how and makes it available to the global market.

1 Expected future share of adj. EBITDA.
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RWE TI‘s proven operational experience in CME

Maintenance Center

I Ut aress

B Opections weas
0 Agreutural recutnation
I Focestry recutition

[0 Waterbodes
g ) -’ ’ [ Resaciod anas maintenance of big machinery
) ©  Lignte frod power plants 7
production 40 Mio. t/a £ y BB Ugnte upgradeg parts technical support /development

: 2 power plants with 5.500 MW B~ phesb i

| Openpit Hambach

g 330 km of own railwaysystem

production 42 Mio. t/a / 5 Openpit \ 6 47 locomotives

2 power plants with 5.500 MW Hambach Y .
- ' 7 Dewatering

Openpit Inden

1.500 wells
production 22 Mio. t/a T / 750 km of pipework
plant with 2.000 MW 4 waterworks
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RWE-TI’s Services include:

PLAN

Orientation Feasibility Mine Planning & Tendering
Studies Studies Engineering + Functional specs
= Initial project + Mine optimisation + LoM & annual mine + Tendering
cost estimation - Equipment layout planning documents :
+ Comparison & selection + Detailed scheduling & - Technical evaluation: ‘
studies - Costmodelling equipment & award advice

specification

Project :
Life Cycle Construction Operations Maintenance Other Related

Supervision + Operations readiness + CME & IPCC maintenance ~O&M Services

« Engineering verification « CME & IPCC operations+ Planning + Recruitment

+ Review of OEM plans services - Establish, . On-site workshop support + Develop & implement

: + Quality audits Transition orLong-term . gouioment re-engineering  training procedures
- Supervise/support on- * Mine control centre + Spare parts management ° On the job training

site construction & + Mine development
commissioning
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Typical Examples of our Work

R

Engineering & Tech. Audits
(optimization of plants)

Operational Assistance
(leverage existing technologies)

Innovative Technologies
(think out of the box)
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Is CME a sustainable GHG emission
reducing substitution for conventional
Truck/Excavator technology?



Key Findings §\f_§'

Electric power continuous mining equipment - incl. IPCC - can substantially and ——

. . . . . . . - ,//
sustqlncbly reduce the GHG em|§5|on footprint of an diesel based operation, prowdecr%
= High mass movement is required %
= Vertical transport component (rise) is significant ///
= Lifetime of operation justifies the corresponding investment

» The source of electric power has a renewable component
> Renewable Energy is the Key

The substitution of diesel powered fleet by electric powered equipment can have further
positive side effects such as a

= High degree of automation

» Reduction of dust emissions and water consumption
= Significant reduction in operating costs

= Reduced exposure to (future) carbon taxes

» Balancing technological solutions - LCA economics vs CO,, footprint
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Energy Consumption of Material Transport Modes

. . . . ’
Comparison of Specific Energy Consumptions of Trucks and Conveyors .;.;.,;;t,;’,;;;

77
20 077

[kWh/t*km]

16

Slope Grade [%]

= @= Conveyor, theoretical ==#= Conveyor, Hambach Mine == @= Trucks, theoretical (OEM) «—@= Trucks, measured
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GHG Footprint Comparison of different Energy Sources

Lifecycle GHG Emissions
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General Assumptions for GHG Emission Calculations %

»  Typical strip mine

» Base Case:
> 800 t hydraulic excavator
> 360 tultra class truck
» corresponding ancillary equipment

= Base Case vs alternate Option:

> Bench wise comparison of applications
> Overburden: Face - around pit - in-pit dump
> Coal: Face - out of pit - ROM pad

* Energy Mix of Power Supply:

> 1/3coal + 1/zgas + 1/5 renewables
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Waste Option B: TEx vs

CAPEX OPEX
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Waste Option C: TEx vs

CAPEX OPEX
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GHG Footprint Comparison of different Energy Sources
for the semi-mobile IPCC option

SMC Option, Waste - annual CO, Emissions

75

63

50

38

[kteo,/yr]

25

13

0

Bas? Case: Coal Natrual Gas = Nuclear Fuel Solar PV Wind Hydrc.)—
Diesel electric

m annual Emission 53.9 66.4 52.9 36.5 385 36.5 36.5 50.6

Energy Mix
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Results and Limitations of GHG Emission Calculations %5

= Energy Mix used in model was mainly based on conventional energy sources ’é
> contribution of renewables will increase, electric powered equipment will substitu@%
diesel %

= Calculations for Strip Mine Bench only
> Applications can be modelled for any type of open-pit mine

> The more rise is in the haulage profile, the greater is the potential for GHG emission
reductions

» Steep angle conveying is an application for hard rock mines which is worthwhile to
investigate

= Onlydirect job costs are shown, no indirect and/or ownership costs
= Carbon taxation costs are not considered !

= GHG emission reductions can be accompanied by savings in operating expenditures
(on cost of initial capital expenditures, which will be more than offset eventually)
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Summary - Conclusion

« RWETlis a highly specialized consulting and engineering firm for electric powered
Continuous Mining Equipment (CME), including In-pit Crushing and Conveying (IPCC)

« RWE Tl fully understands the key factors to reduce your carbon emission in your mine
form generation to consumption

« A more sustainable operation through Carbon Footprint reductions can be achieved in
any mine operation on any commaodity

 RWE Tl has innovative solutions to reduce your GHG emissions which can reduce your
operational costs at the same time

« The substitution of diesel powered fleet by electric powered equipment can have further
positive side effects such as a high degree of automation or reduction of dust emissions
and water consumption

« RWETlis ideally positioned to guide you to the new energy world of tomorrow
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At RWE we realize the integration of renewable power

generation at our own operation

PV Plant Inden Mine
Key Parameter
» PV Capacity: 14.4 MW
» Storage Capacity: 9.6 MWh
* |ifetime: =20 a
Q2/2022
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Thank you for your
attention!

Stefan Blunck

Principal Mining Engineer

RWE Technology International GmbH
Ernestinenstrasse 60
45141 Essen

Germany

M +49 162 282 3101

E stefan.blunck@rwe.com

I www.rweti.com
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