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Overview

SubSaharan Africa is structured
into 16subregions
WestWest West South,
West North, 2 regions in
Nigeria (North and South)
Central, DRC Congo, Sudan
Eritrea, Ethiopia, Somalia
Djibouti, Kenya Uganda,
Tanzania,
South East, South West,
South Africa and Indian
Ocean
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Lappeenranta

West West
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Sudan Eriteria
North Nigeria L Somalia
West South Ethiopia
South Nigeria
Central
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Tanzania
South West South East Indian Ocean
South Africa
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Current Status: Power Sector

Geothermal 230 MW 1 %

SUB SAHARAN AFRICA eothermal 404 MW 0%

SUB SAHARAN AFRICA

Total Capacity by end of 2014 Hydro/Run-of-River 6.14 GW| Total Capacity added in 2010-2014 Hydro/Run-of-River 536 MW
99.1 GW S 17.0 GW Coal 1.54 GW 9 %

Sustainability Indicator
AT%

Sustainability Indicator
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S * PHES included Keiroms .
Key insights:
Historically, a significant share of fossil powered
plants in the generation mix is observed
E ‘ In recent times, RE has seen significant growth in
‘ share of installed capacity
: || |III ‘ “ ” |‘ Solar PV and wind is growing, but slowly
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Current Status 5
Heat, Transport and Desalination Sectors

Open your mind. LUT.

Lappeenranta

Share of heat generation capacities in 2015 Desalination capacities [m3/day] in 2015
<1

5% 1%

Reverse Osmosis
Il Methane CHP MSF stand alone

=:§::::§ :::lH =MSF cogeneration

I il DH mMED stand alone

B Git 1H MED cogeneration

Il Coal CHP

Il Coal DH

I csP SF
Geothermal heat DH

I Biomass CHP

I Biomass DH

I Biomass IH

I Waste-to-energy CHP|
Biogas CHP

I Electric heating DH
Electric heating IH
Heat pump DH

94%
Share of energy sources for transport sector in 2015

1%

Electricty direct

Hydrogen Key insights:

Liouid usle osel Historically, a significant share of-based and
electric heat generation is present with some shar
fossil and geothermal heating
The transport sector is dominated by fossil liquid f
with around 99% of the share in 2015
The desalination sector is dominated by reverse
osmosis with around 94%, with some shares of M

2015

99%
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LUT Energy Systehmnansitionrmodel &

Open your mind. LUT.

Fundamentals: Data Flow

Data preparation

(Technical and financial assumptions)
I

. I
Model setup and simulation l
Power prosumers and
individual heat producers
simulation
‘ Y
s ™
System simulation
Power Heat Transportation
sector sector sector
Industrial sector:
Industrial fuels  Desalination  CO, removal
A vy
- J
4

Results collection and evaluation

(Installed capacities, annual generation, cost of system and
components, cost of electricity, CO, emissions, etc.)
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LUT Energy Systehmnansitionrmodel &

Open your mind. LUT.

Power & Heat Happecnranta
Demand
i . Electricity & Heat .
PV =g 1 Bio ty &1 Bio
rooftop g PP & CHP Heaters
PV. — Nuclear | Fossil
fixed-tilted |= PP mlo Heaters
PV single- - Coal Gas
axis tracking PP & CHP Heaters
. i ICE
Wind onshore Iih .
PP & CHP CcSp
) I GT N
Wind offshore ’l‘ [ 'l PP & CHP —/_. PtH
Hydro g}} LYvvYy )y Ac Gnd‘ - [ e |
run-of-river | == ‘ﬁ_-ﬁ“\\“ﬁ————— ® ST
=
Hydro dam e ALCAES mlil
@ _
Geothermal Battery | S
— PtG Gas
= Storage

PHES

The technologies applied for the energy system optimisation include those for electric
generation, heat generation, energy storage and electricity transmission

The model is applied at full hourly resolution for an entire year

The LUT modéhks been applied across all energy sectors
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LUT Energy Systehmnansitionrmodel &

Open your mind. LUT.

Tran S po rt Lappeenranta
Electricity @ > v !ﬁﬁ Road Key inSightS:
— — All forms of transportation
%;2;151 gjrg;a;i;;l @ =9 Rail categorised into Road, Rail, Marine
TR — and Aviation
Methane ] ’__b Mot Majority of demand to be covered b
(fossil, bio, PtCH,, liquid) == arme electricity directly and indirectly
J— — liquid hydrocarbon (including
Hydrogen T i
oA @ }( Aviation biofuels), methane and hydrogen

transportation demand

Electrolyser -
Water —*[ ﬁ- y k m ] @ Hydrogen
Electricity @ g I g Methane
: S o| [ene
Heat R— &) g l% @ I ® Liquid hydrocarbons
DAC - . =

Biomass @ @a
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Digesters and
biorefineries
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LUT Energy Systehmnansitionrmodel &

Open your mind. LUT.

Desalination

Demand Desalination
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storage

The LUT modapplied to the desalination sector
Thedesalinatiodemands fromreverseosmosisand MED
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Longterm Energy Demand

Key insights:
A regional cumulative average annual growth rate of about 3.9% in final energy demand drives the transiti
aggregated by final energy demand growth for power and heat, desalinated water demand and transporta
linked to powertrain assumptions. This leads to a comprehensive electrification, which massively increase
energy efficiency, to an even higher growth rate in provided energy services.
Resulting in an average annual growth rate of about 2.7% in total primary energy demand (TPED).
The population is expected to grow massively from 989 to 2189 millithevelvierage per capita P#dareases
from around 2.6 MWh/person in 2015 to 1.9 MWh/person by 2035 and increases up to 3 MWh/person by
TPED increases from around 2700 TWh in 2015 up to 6800 TWh by 2050 in this study (which assumes hi
electrification).
In comparison, current practices (low electrification) would result in a TPED of nearly 14,000 TWh by 205(
The massive gain in energy efficiency is primarily due to a high level of electrification of more than 93% in
saving nearly 7200 TWh compared to the continuation of current practices (low electrification).
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