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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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Collecting available grid maps ...

West Africa Power Pool
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but in digital form
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The grid is extended to the places with the high density polpulaltioln |
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Modeling electrification technologies

Resource & Technical & Cost of kWh |?er
'socioeconomic C maps Economic data technology:

PV offgrid*

Copynight ©2011 EC, DG Jomt Research Cerre, I, AFRETEP
Sandor Szabo, Katakn Bodis, Thomas Huld, Magda Moner Girona.

System must not run out of energy

diesel, minihydro, grid extension,

more than 5% of the days.
Daily energy consumption pattern: 1/3
daytime and 2/3 evening and
night. T
PV array size 15kWp; battery TN
depends on location.
Total system looses: 30%.
Lifetime: 20 years PV modules and 5

years batteries. [sunag
Investment costs: et ‘ O
PV Modules 1.1€/Wp = EEmaT
Rest system 0.8€/Wp = wm
— R Batteries 1.5 €/Ah. — s
Solar |rrad|at|0n O&M: 2.5%/year of PV array. il ‘,
- Discount rate: 5%. —h a
[ B
L

More information:
T.Huld, 27t EUPVSEC, 5BV.1 PV
Szabo et al. (2011) Env.Res.Lett. 6

Travel time dlstance Diesel prices Jont Comparison
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The 2011 analysis shoved
that huge regions could not
be served under the 25
€cent/kWh threshold by
any of the technologies
examined
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Combined Analysis
area out of threshold

P under threshold
diesel under threshold
grid connection

both diesel and PV under threshold
both grid connection and PY
both grid connection and diesel
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Threshald: 0.25 EUR/ Kwh
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*New important rural electrification technology (mini hydro)
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Changes introduced

» 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 %

on 2012 data
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PV module |Restofthe |Batteryprice | ¢ M costs
cost system
Analysis based 1000€/kW 1.5€/Anh 2.5 %lyear
on 2010 data 2500€/kWp P of P\; eray
Analysis based | 1100€/kWp | 800€/kWp 1.5€/Ah 2.5 %lyear

of PV array
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The kWh electricity cost using the The kWh electricity cost using the
2010 PV module cost data 2012 PV module cost data

; ‘
| | !
Lo

‘ ; : i : 3 : : i ! ;
__| Estimated costs of electricity [Euro/ kWh] |- p _ | Estimated costs of electricity [Euro ] kWh] ” - ,,,,,,,,,,
delivered by a (15 kWp) off-grid PV system I‘ delivered by a (15 kWp) off-grid PV system : B ' ' :
|
[ Jo45-0.6 2010 i 3 | [ Jo45-0.6 2012
< [Joi7-o018 [Euro f Kvh] B T U S T L U { 4 [Jot7-0is [Euro { Kwh]
[ Jo1s-020 ! : i [ Jo1s-020
[Jo21-022 [Jo21-022
o0z R [ 023-024
o202 o202
077 028 oz -020 [
I 029 - 030 I 029 - 030 ; i
| kY i i / | kY
| [E:RCEN ,,,,jl , LR ; N ] | [E:RCEN .
o045 1 ! ! | 3 | B ost-0as i 1 ‘ :
I 055 050 : I 055 050 : i ) {
o5 -0 k ",v"-k~ﬁ—£>_\_/\_/ B o5 o055 e R .
— T T i i H H - m—— T T T ! H T : H
Y \ \ ] \ ‘\ \ ‘f’ ‘:," / \ '\.\‘ \“‘ \“\ \\ “.‘\ \ ; {
y | 5 H ! ; : ; Y y B i | i : - v b b ! :

Joint 10
Research

Centre



Permanent river network
and measurement points
with the mean annual
river streamflow data

River network - VMAPO
{Scale: 1:1,000,000)
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Mean annual streamflow - GRDC
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Source K. Badis JRC from YMAPD and GRDC metadata
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Most economical
source of energy
2010

I:l Off-grid PV system
- Grid extension
B vivi-hydro

- Diesel generator

[ Water body

2012

Distribution of African population living in the zones of

2010

12%

Source: Szabs, 5., 86dis, K., Huld, T. 2012
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The maps show clearly how the competitiveness of the different
rural electrification options have changed due to the
technological learning, diesel price and due to the changing
subsidy policies.

Despite the PV became the cheapest rural electrification option
In vast territories of Africa, the high up-front costs require that the
market find non-traditional commercialisation. As the ability-to-
play is very low compared to the rest of the world the system has
to be paid during the operation from the generated cash flow or
in small yearly instalments.

The Africa-Eu Energy Partnership can instrumental in setting up
the right business-public policy framework. www.aeep-
forum.org/en/aeep

Adequate partners are needed which require networking: ARE,
AREA or AFRETEP could be a good way to start with.
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Dissemination & collaborations

Collaboration with ECREEE-ECOWAS: Involvement in the

International organisations Developments of a Regional RE Policy of

the different African regions: Channelling

experience and best practices between EU-

B e Union Africa and also between the different
EXTERMAL ACTION African regions

n'.w.ux.-rmﬂ Crever for

Loy s Fuwvgr Fifisniy
s :::;:“_ @‘. | r\) E NA IRENA: Working out more adequate
ST i it Intermaticnal Renewable Energy Agency methodology for GRID extension, Global
% % Atlas initiative
sansa
African R able Energy Alliance SPACE AGENCY

_ Case Country Studies
(39 R R h Complementing roles
gmggﬁ EN:GY/REGULATORS Applicability and validation of regional
REGIONAL ASsOCIATION results to national electrification Master

Collaboration within the network Planning

27 June 2012 Joint 1555
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* Thanks for your
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