ISSRESEonaTsSaes)
FH&L”&L’# I T #5

NNB VA O e s, gi‘
e T
NG

L T ARXR0) 17

AR

SOIEN)

Continuous Mining is the future -

How to gain related operational know-how?
Dr. Martin Schmid, Senior Mining Consultant and Training Specialist

RWE
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1. RWETI-Who we are
2. Utilization of Continuous Mining Equipment
3. RWE “OTAS”-training and success stories

4. Summary & Conclusion
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RWE Technology International (RWE TI)
1. Who
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Business model fully aligned with our strategic focus
on the energy transition.

Core Coal/Nuclear

Offshore Onshore Hydro/ L[| Supply k"\_f German lignite
wind wind/Solar @ Biomass/Gas @ & Trading operations; mines

and plants
Hard coal plants

» Globaloffshore » Onshoreandsolar | « Hydro, biomass and Trading/origination
activities operationsin gas plantsin Gas & LNG
* Europe & APAC Germany, UK, Germannuclear

Commaodity ower plants
» Americas Netherlands solutions - .

+ Hydrogenprojects Holdingin Dutch

Gas storage
+ Kelag stake buSINess EPZ (nuclear)

GW average net growth ~ % of capex comply with proposed
- - ambitionp.a. : ~ criteria of EU taxonomy
bn Euro net capex plan for ~ g/kWhCarbon
growth in Wind/Solar for 2020 - factor?

-2022

1 Calculated for generation portfolio of core business. | Note: Figures for FY 2020.
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RWETI is your gateway to the know-how of the RWE Group.
RWE

Operative business

RWE RWE
@ég:( Generation % Power

,K@:. RWE RWE
£2 Renewables Supply & Trading

Offshore wind, Energy trading and Gas, hard coal,
onshore wind, customer solutions hydropower,
photovoltaicsand biomass and

storage Gasstorage hydrogen

2,7QO employees 11,000 employees
in Europe in Germany

3,500 employeesin 1,800 employeesfrom
more than 20 countries 50 countries

@ Corebusiness ® Coal/Nuclear —e

RWE Ti bundles RWE's engineering know-how and makes it available to the global market.

Last updated on 31/12/2020, 2020 Annual Report
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We are ideally positioned for the new energy World.

. . Offshore wind
Total electricity power
—> Flexible capacities comprise around generating Offshorewind

18 GW of gass, hydro and biomass. capacity?

Onshore wind/
solar power

Onshore wind

Flexible power park as the secure
backbone of the energy supply on

our European core markets. | Solar
With our fleet of gas turbine power 41.1GW v/

. o o pro rata yaro
stations and LNG (liquid natural gas) Coal/ Biomass/
trades, RWE ranks as the Nuclear Gas
No. 2 in Europe in terms of capacity. energy g Pumpedstorage,

batteries
[l Hard coal Gas
I Lignite [l Other
[ Nuclear power | Hydro
[ Biomass

LAnnual figures 2020
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RWE Tl‘s proven operational experience:
We operate Continuous Mining Equipment (CME)

I ban areas
I Opentionsl areas
[ Agneuttiral recuivation
W Forestry recutination
[ Water bockes
B Ressttied areas
©  Lignte-ired power plants
Lignie upgrading plants
wsss  Approved mining beundaries
mmme RWE ribwy network
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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 +  Cost modelling 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 or Long-term - £ ioment 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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@ RWE Office

Sower for Thai Happiness

@ ANGLO cN
AMERICAN o
EUROPEAN ANTOFAGASTA PLC

COMMISSION

s \ ‘

1 European Bank N & @

dp e @ 3?& O rmcpzmmit o BANPU KFW - S9© CODELCO
O @ €Skom @/WORLDBANKGROUP SIEMENS

samAcaL ™ YA
BHP CLP@+m Wu.. THiEss Rwe g SECMC B =

LOW COST, SUSTAINABLE MINING SOLUTION Sindih Engro Coal Mining Company
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http://www.thiessrwe.com/
https://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=imgres&cd=&cad=rja&uact=8&ved=2ahUKEwj98ZuO5ILcAhXFWxQKHUeFDVsQjRx6BAgBEAU&url=https://www.ag-markets.com/2018/05/codelco-chile-from-strike-to-another/codelco-chile/&psig=AOvVaw0GcDcAAn2u6TS5T2712jrZ&ust=1530702170797229
https://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=imgres&cd=&cad=rja&uact=8&ved=2ahUKEwiNjYGz5ILcAhXByRQKHX-JAncQjRx6BAgBEAU&url=https://twitter.com/antofagastaplc&psig=AOvVaw0ZbVG3Q7q4cpfdP04u-Hno&ust=1530702255469845
https://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=imgres&cd=&cad=rja&uact=8&ved=2ahUKEwj-55nX5ILcAhUGchQKHapZCRUQjRx6BAgBEAU&url=https://de.wikipedia.org/wiki/Banpu&psig=AOvVaw1Ak6Rs2WBtI8TE2SJyzp01&ust=1530702331312422
https://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=imgres&cd=&cad=rja&uact=8&ved=2ahUKEwiw3I3v5ILcAhXEzxQKHbDPAXIQjRx6BAgBEAU&url=https://www.forbes.com/companies/cez-group/&psig=AOvVaw19AVXkXPm3B5LSxO35Xoam&ust=1530702381488614
http://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=imgres&cd=&cad=rja&uact=8&ved=2ahUKEwjpo6-V5YLcAhULbhQKHTvUC_EQjRx6BAgBEAU&url=http://www.youtube.com/siemens?hl%3Dde%26gl%3DDE&psig=AOvVaw1mSp6RUvtlGYwSEtFs-wN-&ust=1530702461659757
https://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=imgres&cd=&cad=rja&uact=8&ved=2ahUKEwjSuNSE5oLcAhVTrRQKHdmHC2AQjRx6BAgBEAU&url=https://de.wikipedia.org/wiki/Anglo_American&psig=AOvVaw0Q2Ntta3Z08qIZc4T0wInU&ust=1530702695098316
https://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=imgres&cd=&cad=rja&uact=8&ved=2ahUKEwiZobCo5oLcAhVHVRQKHSkDAqkQjRx6BAgBEAU&url=https://de.wikipedia.org/wiki/Bechtel_Corporation&psig=AOvVaw3OroUtDLKxSBKc-tCPl1k4&ust=1530702769931459
http://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=imgres&cd=&cad=rja&uact=8&ved=2ahUKEwjs7MLA5oLcAhWBWRQKHS8_AaMQjRx6BAgBEAU&url=http://www.pimagazine-asia.com/egat-to-import-power-from-china/&psig=AOvVaw3elR9pEJLWy58rU5U9CLGj&ust=1530702820674828

Typical Examples of our Work

Engineering & Tech. Audits
(optimization of plants)

Operational Assistance
(leverage existing technologies)
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Innovative Technologies
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Process of Inpit Crushing and Conveying

-— Dump
SMC Drill / Blast=% Load =» Haul $» SM Crusher 1Belt Conveyorg
Process

Inpit Crushing and Conveying (IPCC)

Yiminhe, China ~
3500 t/h Coal

Dump

FMC Drill / Blast=» Load > s> FM Crusher {Belt Conveyorg
Process
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IPCC Components

: : Stacking /
Belt Loading Conveying : g
Discharging
4 4 4
Hopper Drive Station Shuttle Head Tripper Car
J J S J
e e ! e
Belt Shifting Conveyor
Apron Feeder Conveyor Belt Caterpillar Bridge
) S J
- o e / 4
. Transport Spreader /
Crusher / Sizer Return Station Crawler Stacker
J J S J
( -
D ISC h a rge A Inpit Crushing and Conveying (IPCC) k.
Feeder ) é‘/
& - VD2

Truck Haulage HD2 Belt Conveyor Transport.
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Can conventional truck/excavator
technology be replaced by

to sustainably reduce greenhouse gas
(GHG) emissions?

RWE RWE TedthmeltmgdinteivitimiatedCopbartiBootpmanRedudtion in Mining



Key Findings o
Electric powered CME can substantially and sustainably reduce the GHG /77~
. . . . . 77777
emission footprint of an diesel based operation, provided that: ;::;:;;:::’5:2222
. .. . I

= High mass movement capacities are required 111’55;;52;3;

= Vertical transport component (rise) is significant /

|

= Lifetime of operation justifies the corresponding investment
= The source of electric power has a (growing) renewable component

Availability of renewable Energy is the key!

RWE RWE TI: How to gain CME related operational know-how?



At RWE we realize the integration of renewable power
generation at our own operations

PV Plant Inden Mine
Key Parameter
» PV Capacity: 14.4 MW
* Storage Capacity: 9.6 MWh
* Lifetime: =20 a
- COD: Q2/2022

RWE RWE TI: How to gain CME related operational know-how?




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

= High degree of automation
= Reduction of dust emissions and water consumption

= Significant reduction in operating costs
» Reduced exposure to (future) carbon taxes

Balancing possible technological solutions, hence
Lifecycle of Asset (LCA) economics vs CO, footprint

RWE RWE TI: How to gain CME related operational know-how?



Comparison of Specific Energy Consumptions of
Trucks and Conveyors

3,0

2,5

2,0

1,5

[KWh/t*km]

16

Slope Grade [%]

= @= Conveyor, theoretical ==e==Conveyor, Hambach Mine = @= Trucks, theoretical (OEM) ==—@=Trucks, measured
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TEx vs fully mobile Crushing Unit

CAPEX OPEX GHG

mTEX BFMC mTEx BFMC wTEx B FMC
o,
200 2% 1,600 41 % 60.0 34 %

1,400 \ \
50,0

d

150 1,200
40.0

125 1,000
100 800 30.0

75 600
20.0

50 400
10.0

25 200
0 0 e 0.0

initial  re-invest 20yrs initial 20yrs annual

175

[M3]
[M3)
[ktCO2 fyr]

30m

2x15m

2x15m

30m

20m
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Main learning objectives of RWE custom :

a a0 \

Engineering Sustainable
know-how transfer learning experience
Hands-on Operation Long-term
& Maintenance cooperation

Preventing
Failures / Outages

RWE RWE TI: How to gain CME related operational know-how?



OTAS - Operational and Training Assistance Services

Since more than 40 years RWE provides OTAS to it's international customers.

The OTAS are:

1.
2,
3.
4,

Operational Assistance at clients site - long term experts
Operational Assistance at clients site - short term experts
Operational Training provided at RWE sites

Operational Training provided at clients site

All training assistant services are based

RWE

on client’s trainee’s need analysis (target definition),
on trainees capability and experience (class definition), and

on RWE training experience based client specific curriculum (didactic transfer)

RWE TI: How to gain CME related operational know-how?



OTAS - Operational and Training Assistance Services

How is operational know-how transferred?

Three steps:
1. Theoretical lecture on general and specific context

2. Continuos exposure to processes in real world environment

3. Trainee's reflection of the day‘s learnings and Q&A

RWE's trainings comply with both the need of client's technical departments and the
need of the client's HR/Training departments:

Exact planned daily curriculum

Hourly statements
Certificate of attandence / Certificate of understanding

RWE RWE TI: How to gain CME related operational know-how?



Training Approach @ RWE

ecH (o Ao
‘ale S 5.9 Geology & Geotechnics for Continuous Mining Syster
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Customised training for groups

Pre-Selection Assessment

Trainees Knowledge

2 day workshop, e.g. in
virtual classroom

RWE TI: How to gain CME related operational know-how?

Execution
@RWE sites

RWE Operational
Excellence Seminar
(OpEXx)

“Belt conveyor shifting
- planning and O&M”

Lectures and practical
sessions in Germany

Several trainees
3-4 weeks in Germany

Execution
@Customer sites

RWE Operational and
Training Assistance
Service (OTAS)

“Best practicein
belt conveyor shifting*

Lectures and

workshop based on
client’s project

1-2 weeks at client’s site




How training is organized in Germany

1. Training Needs Assessment

RWE

Assess training needs

Develop learning objectives
Close alignment with customer
Target group

. Training Preparation

Define training content

Designing training materials
Develop detailed training schedule
Pre-training preparation

Close alignment with selected experts
(RWE Trainers)

RWE TI: How to gain CME related operational know-how?

. Expert Selection

|dentify areas of responsibility

Define training setup, e.g.

- classroom training

- on-the-job / observation
- e-learning modules

Close alignment with supervisors and
“potential” experts

4. Training Implementation

Final prep before training starts

Look-Listen-Do: combining
observation, classroom and hands-on
training

Evaluation of the training



Managers Training

Day / Date Time |Place /Room Topic Meeting with Responsible
Saturday, 02.Sep.2017 Travel day
Sunday, 03.Sep.2017 1. Week's focus: Strategic mine planning and organisation
Monday, 04.Sep.2017 Multiple locations RWE Lignite Mining Division & Lignite Planning Division T |Mr. Ralf-Jirgen Hempel / Head Mining Technology
Tuesday, 05.Sep.2017 Hambach&Inden Mine Inden Mine - Introduction and mine visit T|Dr. Andreas Wagner, VP* Inden Mine
Wednesday, 06.Sep.2017 Hambach Mine Hambach Mine - Introduction and mine visit P |Mr. Thomas Korber / VP Hambach Mine
Thursday, 07.Sep.2017 Garzweiler Mine Garzweiler Mine - Introduction and mine visit P |Dr. Markus Kosma / VP Garzweiler Mine
Friday, 08.Sep.2017 MEC Workshop RWE Maintenance and Engineering Center (MEC) / Belt Laboratory / Asset Care P |Mr. Wolfgang Kortmann / VP Maintenance and Engineering
Saturday, 09.Sep.2017
Sunday, 10.8ep.2017 2. Week's focus: Production and operations planning of CMS
Monday, 11.Sep.2017 BOWA Bohlendorf Surface water and groundwater control measures P |Mr. Frank Schippers / Head of Water Resources Management
Tuesday, 12.5ep.2017 Hambach Mine Operational planning and integrated production planning T|Mr. Tim Jaetzel / Head of Mine Planning
Wednesday, 13.Sep.2017 Hambach Mine Visit of Belt Conveyor Shifting Operation I713RR & Automation P |Mr. Herbert Stork / Belt Conveor Shifting
Thursday, 14.Sep.2017 Hambach Mine Operation control systems P |Dr. Hermann Oppenberg / Head of Mine Production
P

Hambach Mine

Operation control systems

Dr. Hermann Oppenberg / Head of Mine Production

7:45 |Hotel Transfer to Hambach Mine
8:30 |Hambach Live Presentation operation control systems Mr. Christian Schmitten / Mine Planning Department
11:00 |Hambach Change PPE
11:30 |Mine Canteen Lunch
12:30 |Mine visit Mine Visit - Operator Assistant Systems Dr. Hermann Oppenberg
15:30 |Hambach Haus C, Raum 203 Final discussion, daily learning diary Moodle
16:30 Transfer to hotel
RWE RWE TI: How to gain CME related operational know-how?




RWE TI’s training customers

DE /UK /NL

« Observation, Best-
Practice Exchange at
RWE plants

Brazil
* Mine planning and efficient logistics

* Training in Germany and Brazil

RWE

Pakistan
+ Coal mining and PPT Operation

+ Training in Germany and Pakistan

Serbia
+ Coal quality, operation, processes

* Training in Germany and Serbia

Chile
* Mine planning and efficient logistics

* Training in Germany and Chile

RWE TI: How to gain CME related ‘operational know-how?

Thailand

+ Belt Conveyor Operation & Maint.
¢ Training in Germany and Thailand




#Training #MineOperation #Brazil #HandsOn
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OTAS - Success Story
Introduction of fully mobile iron ore mining

Mine planning of FMC mine with shiftable conveyor technology in the mine
Equipment technical specification

Equipment purchase

Mine commissioning
Training of Management, Engineers, Technicians and Operators (20% of workforce)

Short- and longterm experts at site
Regular training at site for sustainability

Production Ramp up achieved in time

Further production increase planned

RWE RWE TI: How to gain CME related operational know-how?



... RWE Technology International




Summary

Conclusion

services (OTAS)! ‘Q’Q‘Q
O
¢
i

/// b

RWE Tl is a independent 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

RWE Tl is ideally positioned to help you to\the\C
implementation, hence the energy wor a\ fomorko

How to gain CME related operational kno
Through RWE’s Operational and tr¢ \
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Thank you for your
attention!

Dr. Martin Schmid

Senior Mining Consultant and Training Specialist

RWE Technology International GmbH
Ernestinenstrasse 60
45141 Essen

Germany

M +49 162 290 0323

E martin.schmid@rwe.com

I www.rweti.com
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