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The group markets and trades coking coal, anthracite, steam coal, petcoke, ores, cementitious and other products woridwide
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Germany: Renewable Installed Capacity vs. Power Generation and Primary Energy

‘Schernikau
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Global: Wind/Solar Capacity Forecast for 2050 to be almost 4x total (Fossil/Ren) today .. ‘Schernikau or
bout Energy Policy in $A

East and Southeast Asia not Suitable
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Global Warming Potential (IPCC):

CH, 84-87x higher than CO, over 20 years
(28-36x over 100 years)

[ lel]-lelolc LR

s i e sttt The use of liquefied shale gas is much more harmful to the climate than the
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€O, Costs* and Anti-Coal Policies do not Gonsider il Emissions and therefore lead to Distortions _ Schernik

Global Human-Energy CO; and CH, Emissions nergy Policy in SA
Dispute on GWP.
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Airborne: Comparing CO,* Coal vs. Gas (2019 data) Energy Policy in SA
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Coal has lower CH,
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‘Greenhouse-Gas (GHG) Emissions for Gas not Properly Accounted for Schernikau on
Fo he Record: | Don't Believe CH, to Be a Significant Problem Energy Policyin SA

= Fiare gas, other losses. = Processing lossesfeakages. * Partal Load: Gas @48%
+ 5150 mothane * Pipoline: 3% of gas used each 1.500 km 0 4209 GO, kWD
200250 .
" ovsovaive) * LNG tarker: approx. 2 8250 CO, kW
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s PNG NG

1% methane leakage = approx. 1159 COy,/kWhe)
at 2% methane leakage = breakeven with coal®

We are for gas, it is important in the energy mix (gas and coal are together, not against each other
owever, claims that gas emits half CO,% of coal are only considering combustion and are WRONG
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Institute for Energy Economics
and Financial Analysis
IEEFA.org

Finance is leaving thermal coal

To date, over 100 and couting globally signfcant banks and INsurers /| e s e

B
mining andior coalfired power pants —
When s vestors . ol momersmrsss T cuestion

5, wh's -

See other divestment efforts: o

Asset managers leaving ol

Banks, asset managers and nsurers leaving of, LNG and ga

The Economist confirms — No link Hurricanes to «Man-made Global Warming»
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The link between hurricanes and climate change is tricky. There is no
‘evidence that these storms are becoming more frequent or will become
more frequent over the coming century, though the latest science suggests
the proportion of extreme storms will increase as the world warms. Even
50, as our recent Lexington column explains, it will take more than the.
devastation of hurricane Ida to sway climate beliefs, in America at least.

h
Econo

The Climate Issue
The best of our climate-change analysis,delivered
every fortight

(N PR TR

Backup

Investment — not Divestment — I the Solution to a Cleaner Environment

Schernikau on
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- If you have a problem,
what do you do?

a) Take money away from
the problem = solution?

b) Put money into the
problem = solution?

200 20
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I oot & sprua Deveopment

What are Key “Earthly” Challenges Today?

Humanity’s key challonges

Main probiem:

Main probiems:

Polluion and overuse of water Pollution of air

o
Polluion ofSoil toner,)

Global Material/Mineral Extraction Reaches Close to 100 Billion Tons p.a.

‘Schernikau on
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ic extraction worldwide from 1970-2017

population Mineral use ratio (tonsicapita)
inBilion e

o, gas, coal

Non-metalic minerals
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France: Temperature Dependent Power Demand Increases Until 2030 EWI

030 PEAK POWER DEMAND IN NORTH-1 ROPE

Executive Summary

5

1 mnow 1 In cold winters, the 2030 power system in North-West Europe
Jeem  would experience power interruptions of over 10% of demand
during 100 to 250 hours, with economic cost of ~10 to 30 bn EUR

This ch
rocoder

France

b 11 In case ofa cold winter, the

Tostus ~35 to 70 GW, possibly leading to ~100 to 250 hours of Loss of
e ne! Load and ~1.7 to 5.6 TWh of Energy Not Served

2
temperatures increases. 2030 Peak Power Damand n
v o North-West Euro

‘and intermittnt renewable capacit futher develop.
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Monthly Coal Indices from 2001 until Today Energy Policy in SA

‘Steam coal prices 2001-2021 (6.000 nar)
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‘Coal will be around for
ind coal prices will be
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- Fitfor 55 package
Industry
s (50% target)
28 milonmt
“Mozemm

EU FITSS (5% CO, Reduction by 2030 from 1990) Means What for Hydrogen?

ECs 2030 hydrogen target amounts to add. 50%
01 2018 renewable power generation for H,

+ Target 40GW in electolyzer capachty
+ Announced 6GW unti 2024

Efuels
s 9millonm.
Additional «greens power demand of 480 TWh 0130Tun)
(= more than total power aditions 20102020 penewabie
fsiciois Fuelconversion
Must coma from «new- or curtaied renawatio osses
power 39 milionmt
- But <graens surplus max 6 TWh by 2030
Electrolysis y
nversion osses. /
14 Mio tH; required by 2030 43miionmt

(EU Targe s 10 Mio ) (144 Tum)

much of  will need to be converted to
ammonia, leading o larger conversion osses, 1.0milionmt:
resulting n lower inal energy use or the noed (@3 Twn)
for higher nput volumes

'
05 milionmt

auon

Hydrogen is not suitable for fuelling vessels, Ammonia might? Energy Policy in SA

EUROPE ANNOUNCED ELECTROLYZER CAPACITY

ANNOUNCED EU ELECTROLYZER CAPACITY IN 2024 (6W) roecs E—

s Neverond, E—

. oy [—

s
Tm mlllwn mt @ o l! —

‘acceleration in project developments in the meantime. po—
Platts Analytics noted a rapid acceleration n project st
‘announcements n the last 12 monts. Pooal
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Hydrogen: High Energy Density
How high do you have to lift 10kg to save 1KWh of Energy?

Energy?
Thwh E=mg-h
doka E W

e ——
Q. > £ 10kg-981

ho 1000 "”/’“” f““’/
: N mpg'»m’(":'

=36.000m = 36km

‘ Germany: Excess (abgeregelte) renewable energy: ~6.500 GWh p.a. in 2019
6.500 GWh/(24h x 365d) = 740 MW — 0,9% of 80 GW or about 3 days of Germany's full load

Schernikau on

Hydrogen: Renewables — Electrolysis — Methanization - Electricity Energy Policy in SA

no dispute

Electrolysis

Electrolysis
Hyarogen(ue) 2.H,0+ 2.6, -2

Germany:
40% x 740 MW

Usable power
~300 MW or 0,4% of
full load

H, 1o power
2H, +0; — 2H,0

Oxygen
(romtheain) g

Transmission/conversion
Fus coll lctrochemistry

Transportation and storage of H, is energetically not viable.
Methanolimethane has advantage over H,

‘Schernikau on

Hydrogen: 1% of German Cars? Energy policy in 5A

HO + Energy > H, + %0,
> 18kgHO  +  241MJkmol > 2kgH, +  16kgO,
> 9kgHO  +  120Mikg > Tkgh, + 8kg0,

33,3 kWhikg

(Sectlyser

70%
emmem !acmv
1kg hydrogen g
3 o 12V
fuel gas H, E
Ca. 55,5 kWh 9 \ aro,
NN T 12V

9'kg water

(55,5 MWh per 1 tof H;)

Germany Excess Renewable Electricity: ~6.500 GWh p.a. - 1/55,5 x 1.000 = 120.000 t green hydrogen p.a.
=100 km — 20.000 km = 0,2t H,  600.000 cars in Germany (1% of 59 million vehicles(")
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90+ Btofmining
(coal 8 BY)
Energy Density
o . . . " Pk
imate adaptation” instead of ‘cimate mitigation” with wind and solar Energy Input (eROel)
o Conversion
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South Africa needs to invest in coal technology to stave off a worse energy crisis.
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Calculations Based on Real Satellite Data

12 Books that Warn us of Alarmism and Remind us to Stay Calm

MODTRAN calculations ~ temperature versus CO;
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