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Tabie 2- Electricity access in 2010 - Africa
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Trends and current status of electrification: reach out

of grid extension

Evolution of electrification share for (a) urban and (b) rural areas (2002-2009)
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Urban electricity access rate in Africa
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Electricity access model for AFrica




Follow the dynamic technology and fuel cost
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Changes introduced
*New important rural electrification technology (mini hydro)
* Mostly competitive in areas where the other analysed technologies are not affordable
*New diesel cost data from GIZ

*New network lines close to realisation (mainly in case study countries)
Assumptions on the 15kWp PV system

1/3 energy consumption during day and 2/3 during night.

Operation maintenance costs 2.5 %/year of the PV array.

PV lifetime: 20 years

Battery lifetime: 5 years (required battery size changes with PV output)
Discount rate: 5 %

PV module | Rest of the Battery price | 5 & M costs
cost system
Analysis based 1000€/kW 1.5€/Ah 2.5 %lyear of
on 2010 data 2500€/kWp P PV a:rgy
Analysis based | 1100€/kWp | 800€/KWp 1.5€/Ah 2.5 %lyear of
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technology competitiveness

European

Commission
I

Most economical
source of energy

Off-grid PV system
B Grid extension

B vini-hydro

" | Diesel generator
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IDENTIFYING INVESTMENT OPPORTUNITIES
BASED ON AFRETEP TOOLS




or renewables

Geolocations for proposed RE technologies
Solar

m Settlements fulfilling the selection conditions
Hydro

Suitability of dams

¥ small and medium ¥ mini

. notrecommended

Biomass
B Co-generation in coal power plant
Most economical source of energy

O Off-grid PV system [ Grid extension

O Mini-hydro 0 Diesel generator

Identifies "low-
hanging fruit" sites

Combines data on

- settlements far from
grid
non-power dams
sugarcane
production close to
coal power plants
(for co-generation)

Could provide
electricity for 109
million people

Nature Energy,
2016/09/19/online



CASE STUDY COUNTRIES
FOR ELECTRICITY ACCESS
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Comparison between results of rural electrification
master plan and AFRETEP methods




Tanzania
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Burkina Faso

Legend

Population

® 6000 or more
= Lessthan 6000

= no gata

Distance to the closest 33 kV line [km]

<1km
1< 2
20+ 8
3~ 4
4-5
§- 6
B 7
T~ 8
B §
9.
0 -
5 &
0

© European Commission, JRC, IET, REMEA, 2014,




——

* Xk
* *
* *
* *

* g K

European
Commission

UN has similar approach

Optimal Split

Access type

¢ On-grid
- Mini-grid
¢ Stand-alone
— Exisiting HV lines
Y8 SR T - Plannes HV lines
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Optimal
Electrification Split

Stand Alone

Power plants and
Economic Activiti

Mini Hydro Wind Capacity

. inistrative / :
Administrative Areas Potential Factor

NASA SRTM, N forra

Electricity demand

Population

WorldPop, UN,
World Bank

Electrification model

Diesel cost of
generating
electricity

NASA Langley
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AFRETEP Platform Members subscription trend
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http://www.euei.net/wg/african-renewable-energy-technology-platform-afretep

Network and

capacity buildin
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Workshops 96 participants from 30 Web-streaming  ['Link | Link
different countries

BJRG 44

eKampala (October 3r-7th, 2011)
eBurkina Faso (November 7th-11th, 2011)
eCape Town (February 20th-24th 2012)

et ' =

&
Participants ‘
=0l . AFRETEP reportage Play

Overall evaluation of the
trainers
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\

P
. 2 P
& Strongly agree 10 Naana 1 'B,m?u;’am MV < ERN AFRICA REGION
Agree ! e 4 i P Project Workshops
O Neutral
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o No answer R =

20



Afretep 2011-2012_reportage.mp4
Reportage 2.mp4
http://webcast.ec.europa.eu/eutv/portal/_v_fl_300_de/player/index_player.html?id=15359&pId=-1&startTime=0
http://webcast.ec.europa.eu/eutv/portal/_v_fl_300_de/player/index_player.html?id=15459
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JRC involvement in AEEP Forum

After 2 years of preparations the AEEP Forum in May
2012 brought together over 250 representatives from
government, civil society, research and the private
sector.

Participants came from 13 different EU member states
and 29 African countries

Research stakeholders: Key findings

¢ Build strong partnerships between industry and
research institutions for applied research in energy.

e Make better use of European research capacities for
technology transfer and skills development in Africa

¢ Policy-making should be better supported by socio-
economic research

21

JRC acts as a European Focal point for the
research stakeholder group.

The JRC assisted in mobilizing the presence of the
scientific community both from Africa and Europe
and supported the Partnership Dialogue Facility.

21
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Data collection of RE
Available GIS database:
population, populated places,
infrastructure, grid network,
diesel prices, PV based electricity | ..
costs, travel distances, etc.

Criteria establishment: grid
extension vs. off-grid technologies.

Book chapter: comprehensive
Renewable Energy 1.07

Finance mechanisms and incentives for
Photovoltaic Technologies in
Developing Countries.

COMPREHENSIVE

RENEWABLE ENERGY

22
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9300+ downloads in 2 years

Submit your research

gml’mu“

Publish for free

Additional information requested by:
*Renewable Energy Technologies Programme

ICS-UNIDO, AREA Science Park

*Center for Global Development Washington

International Development Group

Department of Urban Studies and Planning

Massachusetts Institute of Technology

Alstom power hydro

SMA Solar Technology AG

egoogle

*WIP

*ERRA

eHelios-systems Spain

*Freelance Copy UK

*VP Scientific affairs, Renewable Energy Global Innovations ,
Canada

*Japan Bank for International Cooperation

KTH Royal Institute of Technology/Industrial Engineering and
Management/Dept of Energy Technology / Energy Systems Analysis

22




WP3)

ACP Observatory, JRC

Land degradation
and desertification

Climate Change [ Food security &

Rural development

Disasters £ T Y N , Conflict prevention
Reduction - ! . - Early warning

Water

= 0 .
management !
Renewable
Energies
I gl I P .

b 4

4m Forest resources

4m Marine resources
& Fisheries

Soil resources Biodiversity

protection

Crisis response
& Humanitarian Aid

—
2 -

Renewable energies in Africa

JRC report on
Renewable
Energies in Africa

-
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“Just recently, the European Commission's Joint
Research Centre has published a very interesting
report on "Renewable Energies in Africa". This
study provides an analysis and a mapping of the
potential and available resources for solar, wind,
biomass and hydropower across the African
continent. Such an overarching approach allows
for each region of Africa to estimate the best
choice or mix of renewable resources, taking fully
into account sustainability and environmental
criteria. This data could serve to set up
national renewable energy action plans”

José Manuel Durdo Barroso

President of the European Commission

Speech, EU Sustainable Energy For all Summit,
Brussels April 16t 2012

The JRC has been active in many
thematic field of research (forest
monitoring, water management etc)
but not in energy. Due to the project it
became a core component in the JRC’s
Africa research.

23
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JRC SCIENTIFIC AND POLICY REPORTS

Renewable energies in Africa
Curent knowelge

The availability of renewable energies

in a changing Africa
A. Balwarg, B. Bisselink, K. Bodis, & Brink, J.-F. Dallemand, A. de Roo, T. Huld,
F. Kayltakire, 2. Mayaux, M. Moner-Girona, H. Ossanbrink, |. Finedo, H. Sint, J. Thislen,
$. Szabd, U. Trombonl, L. Willemen Assessing climate and non-climate effects

Edited by F. Monfort|

BARAL ks

B Authors: E Bartholome. A, Belward, K Badis
F. Bouraoui, J.-F. Dallemand, 7. Huld, M. Gaetani
A. Jseger-Waidau, P. Maysux. M. Moner-Girona,
F. Monforti, V. Motola, H. Ossenbrink, L Pozzoll,
5. Russo, N. Scarlat, J. Skoien, S. Szabg, J. Thielen
E Vignat

Edior: F. Monforti

BUR 39000 BN - 2011
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Presentations: some examples

Alliance for
Rural
Electrification

UN MONDO
DI SOLIDARIETA

25 25




Collaboration with International
organisations

* X %

»
? European Union
* * EXTERNAL ACTION

| Centre Régional pour les Energies Renouvelables
et I'Efficacité Energétique de la CEDEAO

* IRENA

ECOWAS Regional Centre for
Internaticnal Renewable Energy Agency

Renewable Energy and Energy Efficiency
% ansa
SOUTH AFRICAN NATIONAL
SPACE AGENCY

‘ l
ENERGY REGULATORS
REGIONAL ASSOCIATION

Centro Regional para Energias Renovéveis ¢
Eficiéncia Energética da CEDEAO

Afnc:%le Energy Alliance

OM €GA

Investment Research

Collaboration within the network
Expert interview in the dialogue stage

26
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4 Dissemination & collaborations

ECREEE-ECOWAS: Involvement in the
Developments of a Regional RE Policy of the
different African regions: Channelling
experience and best practices between EU-
Africa and also between the different African
regions

IRENA: Working out more adequate
methodology for GRID extension

European Regulators Regional Association:
Energy Regulation in Emerging Countries
-Providing access to electricity services
-Investment incentives to meet growing electricity
demand

-Pricing and tariff setting

-Reforms in the electricity sector

26




REFERENCES

European
Commission

Details of the methodology of the mapping application can be found in the articles:

http://iopscience.iop.org/article/10.1088/1748-9326/6/3/034002/pdf
Energy solutions in rural Africa: mapping electrification costs of distributed solar
and diesel generation versus grid extension

http://www.sciencedirect.com/science/article/pii/S1364032113005844
Sustainable energy planning: Leapfrogging the energy poverty gap in Africa

The tool for PV-diesel genset comparision (http://sunbird.jrc.it/re2naf.html

The sustainable energy for small islands:
http://iet.jrc.ec.europa.eu/remea/sustainable-energy-portfolios-small-island-states

On the combination on small hydro and PV:
http://iet.jrc.ec.europa.eu/remea/methodology-optimization-complementarity-between-small-hydropower-plants-and-solar-pv-systems

Case study for Tanzania:
http://iet.jrc.ec.europa.eu/remea/adaptation-feed-tariff-remote-mini-grids-tanzania-illustrative-case

The Nature Energy article http://www.nature.com/articles/nenergy2016140.
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