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PartOne Generalssues



Theelectricitycomsumptions anindicator
of povertyin Africa

AAverage electricity consumption in Europe is over 5,000 kWh per
person per year

+ Spain: 5,356 kWh Germany: 7,035 KWh
ANorth Africa: Less than 2,000 kWh per person per year

Year2014

AWest Africa: Less than 500 kWh per person per year

+Algeria: 1,263 kWh Morocco: 904 kWh

+ Senegal: 229  Cotifvore: 275 Ghana: 351  Nigeria: 145

datos.bancomundial.org



OneQuestion:Reduc&HG emissions

AGlobal emissions of energyigin: 35.000 millions t CQ

AEU: 450 millionsp e 0 p | e Apgroximately 10%
AChina: 1,400 millions peopl ¢

AMMfrica: 1,300 million% peopl



Africa: Many guestions
APopulation can grow to 2 billion people2050

Alt is necessary to dramatically redymeverty
AAlso keep people worthy in tHield. (Rural areaps

AProviding services to everyone: cities amdintryside

A+ Electricity for all



Africa's cities to triple in size Lagos population

.. . — Population in millions
The number of people living in

15
African cities will triple over the |
next 40 yearsand by 2050 60% 12 https:// V\Ava.bbc.co.uk/news
of Africans will be city dwellers, g [resources/idtsh/lagos

aUN reporthassaid

24 november2010 . 21 ago. 2017
https:/inww.bbc.com/news/worl@frica11823146 \
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- Lagos € niilliogpeapke The citslfhét
- Many othersmallerones won't stop growing

How can’Lagos.cope with its“spiralling'population?

Cities are a sink for: water and
electricity


https://www.bbc.com/news/world-africa-11823146
https://www.bbc.co.uk/news/resources/idt-sh/lagos
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In the 16th century,

Europe positioned SAHEL Population, more than
itself in the Gulf of 350 million people
Guinea Buy gold High growth
andthenslavetrade & Nigeria will foreseeably

(The name of the English have 300 million in the

currency Guinea, comes year2050
from there)
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Africa Energy Somesignificantissues

AA significant volume of oikxtraction
+ Massive export of crude oll. Petroleum derivatives are imported
ABiomass as a contribution to final enepnsumption. (FEC)

+ Deforestation problems: Sahel and Maghreb regions

ALow participation of electricity in final energy consumption.
About 10%. (Europd 25%)



Africa Energy Let's look at Sankey diagram
Africa Milions of tonnes of oil equivalent ~ qu

BALANCE (2017)
Statistical differences ook changes Statigtionl differences
Production and imporis Total final consumption
{1 319.8 Mioe) T ol . - > o > (5939 Mioe)
Ol prosd 8.0 T
il mp
Ol products. wmip 26

Coal prod 1571 1662

Exporis Power losses Oram use Expaoris Bunkers

https://www.iea.org/sankey/g2Africa&s=Balance



https://www.iea.org/sankey/#?c=Africa&s=Balance

Electricity in Africa: Uses

ADo we takeEuropeas areference

+Three similar consumptions: Industry, Services, Residarged

AElectricity destinationsn Africa:
+Industry38% €  8asicindustry. (Algeria, South Africa ...)
+ Buildings: ServicesandResidential Uses 6 2 %ities) (

+ Very low consumption in rural areas



Two ways of havingglectricity in Africa

Power station (2017)

AThroughthe electricalnetwork e

+ A total of 1,500,00Wh ¢, inpus o he '/

|S eStI mated electrical system

No breakdown of
final generation

AOff- grid. Selfconsumption

EEE

[ | ol 1.2 Mtoe

Coal 64.8 Mtoe

. B Matural gas 63.4 Mtoe

+ EStImated " 3 OOGWh B Bicfuels and waste 0.9 Mtoe
- - B Geocthermal 4,1 Mtoe

Solarftide/wind 1.7 Mtoe

B Hydro 10.5 Mtoe

B HNuclear 2.7 Mtoe

- Combustiorengines
an d p h otovo |ta| C https://www.iea.org/sankéy



https://www.iea.org/sankey/

Africa: Sources of Electricity Generation

AEach country solves the supply asdn
ACoal- South Africa, own extraction. Morocaémport
ANatural Gas.Algeria andEgypt, extract and export gas
AOil derivatives- Senegal. (Refinery Oil)

+ Combustiorengines in the ruratorld

ACurrently, minimal participation of renewable energy. But there
are already significant facilities



Power station (2018)
Total: 1 298 ktoe

Oll products

Coal

Natural gas
Biofuels and waste
Solar/tide/wind
Hydro

Power station (2018)

Total: 1 703 ktoe

Oll products
Natural gas
Biofuels and waste
Hydro

Nigeria, primarily natural gas.
We will see it at the end of the

Oil Products
and Coal

1 008 ktoe

162 ktoe
11 ktoe
79 ktoe

7 ktoe
31 ktoe

Nathral Gas

3 ktoe

1 395 ktoe

S0 ktoe
258 ktoe .

presentation, in moreetail.

Power station (2018)
Total: 6.81 Mtoe

Coal

Oil products 0.30 Mtoe

Coal 4.92 Mtoe

Natural gas 0.86 Mtoe

Solar/tide/vind 0.58 Mtoe

Hydro 0.15 Mtoe
Power station (2018)

Coal

Total: 60.95 Mtoe

Oil products 0.04 Mtoe
Coal 56.56 Mtoe
Biofuels and waste 0.14 Mtoe
Solar/tide/wind 1.10 Mtoe
Hydro 0.09 Mtoe
Nuclear 3.02 Mtoe

Power station [2018)
Total 16.45 Mtoe

Natural Gas

il products
Hatural gas
Solar/tde/wind
Hydra




Many uncertainties on the way to Africa

AFreight transport and personal mobility are expected to
Increase

+ Increased consumption of oierivatives (Imported
from Europe&

AAN electricity consumption hypothesis: 1,500 kWh per person
per year oraverage. (Year 2035)



Afr I C a h yd rO p OWe r Global hydropower installed capacity

(hina 356.40 Usited States 30275 Conada 8139 lndta 50.07 Rlpan 291
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A Historical developments. Aswan
Dam on theNile

+2.100 MW

A Ethiopia GreatRenaissance
Hydroelectri¢ 6,000 MW?
Conflicts Egypt- Ethiopial
Sudan (Developing

A Angola.The Laucahydropowey

334 MW https://www.hydropower.org/sites/default/files/publication
docs/2020 hydropower status reperP8 may 2020.pdf



https://www.hydropower.org/sites/default/files/publications-docs/2020_hydropower_status_report_-_28_may_2020.pdf

Morocco. 1,7 7/MW. )
Conflictsover the/ ? 0

use of water. ey o
Zagora's Case 199 MW and below Q q
? )
200 MW to 1,999 MW ? q
2,000 MW to 9,999 MW QQ ¢ ¢¢Q ¢ Q Q
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Ingaland Il, 1,775 MW



Rank Country
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Ethiopia
South Africa
Angola
Egypt

Democratic Republic of the Congo

Zambia
Mozambique
Nigeria
Sudan
Morocco
Ghana
Zimbabwe
Uganda

Cote D'lvoire

Kenya

Including pumped storage

Total installed
capaity (MW)

4,074
3,596
3435
2876
2,750
2,400
2,216
2,110
1923
1,770
1,584
1,076
1,040
879
826

Rank Country

16
17
18
19
20
21
22
3
24
25
26
2]
28
29
30

Cameroon
Tanzania
Malawi
Guinea
Namibia
Gabon
Algeria
(ongo

Mali
Madagascar
Reunion
Equatorial Guinea

Senegal

Total installed
capacity (MW)

192
586
in
368
7
33
269
18
180
164
134
128
m
93

81

Rank Country

31
31
13
34
35
36
37
38
39
40
41
42
43

Lesotho
Tunisia
Sierra Leone
Mauritius
Eswatini

Total installed
capadty (MW)

s 8 8 8 2 82 4
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o River

Inga
Dam Site

* Kinshasa
T Kikwit

Basedon a feasibility studyconductedoy AECOM-EdF from 2011
to 2013 GrandInga would be constructedn sevendevelopment
phasesvith Inga 3 BC beingthefirst of thesephasesinga 3 would
be constructedn two steps,initially a low headand then a high
head extendingthe damwall andmakingit higher Therewould be e

no closureof the CongoRiver andno tunnels justanopenchannel Inga HVDC Line
About 6,000m3 m/s would be divertedfor Inga 3 to a valley which
runsparrallelto the Congoriverbed If completed]nga3 BC would
produced,800MW of electricity

o
1oAY 2q@

~—eKananga
Boma Matadi g

Kolwezi

Lubumbashi

https:// www.internationalrivers.org/campaigns/gra
nd-ingadam-dr-congo

Furtherstagesvould necessitatéhe flooding of the Bundi Valley to
form a22,000-hectaraeservoirdrowningthelnga3 channel



https://www.internationalrivers.org/campaigns/grand-inga-dam-dr-congo

RWE mulls greenhydrogenimportsvia
future German LNG terminal

https:/imww.rechargenews.com/transition/wodds
largesthydro-dam-could-sendcheapgreen
hydrogenfrom-congoeto-germany/21-871059

World's largest hydro dam 'could sendcheap green hydrogen from
Congoto Ge r ma Afyca commissioneNookereportedlybacksplan
for 44GW projectthatcould exporthugevolumesof clearH2 to Europe

—

A proposallike this doesnot appearto be a solutionfor Africa.
Europearexploitationof Africa's naturalresourcegsontinues



https://www.rechargenews.com/transition/worlds-largest-hydro-dam-could-send-cheap-green-hydrogen-from-congo-to-germany/2-1-871059

A medium
hydropower
plant takes

5 years to
build



