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Relevant aspects in rural electrification

Cost-effectiveness

The needs: demand analysis and segmentation
The technologies and design practice
Ownership and operational scheme

User and operator training/capacity building
Monitoring and performance assessment

Lessons learned in demonstration projects



What is a Hybrid Mini Grid with RE?

A combination of different but complementary energy generation
systems based on renewable energies or mixed (RES- genset)

Hybrid powered mini-grids can provide steady community-level
electricity service, such as village electrification, offering also the
possibility to be upgraded through grid connection in the future

Total installed power up to 100 kW (according to IEC)
Distribution line in Low Voltage (up to 1.000V) (only distribution)

Single or 3-phases

PV Hybrid Mini Grid in West Bank, Palestine




Classification of Hybrid Mini Grids
DC coupling

All electricity generating Photovoltaics ~ Wind Energy ~ Genset  Hydro Power
components are connected to
a DC bus line from which the
battery is charged.

AC generating components
need an AC/DC converter.

. = AC/DC Converters

The battery, controlled and
protected from over charge o)
and discharge by a charge * > > :®
controller, then supplies power netar DC Loads
tO the DC |OadS |n response to ....................................................

the demand. v @ optona
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Classification of Hybrid Mini Grids
AC coupling

All electricity generating
components are connected to
an AC bus line.

Photovoltaics  Wind Energy Genset Hydro Power

AC generating
components may be directly |
connected to the AC bus line or 1 1
may need a AC/AC converter = ~/ ACIDC Converters
to enable stable coupling of the | { l_
components. : | -
@ ‘ @ @ Inverters
In both options, a bidirectional t t -— t >
master inverter controls the T ;
energy supply for the AC loads Master Tnverter AC Loads
and the battery charging. Battery charger Gl | e

DC loads can be optionally
supplied by the battery. Battery




Classification of Hybrid Mini Grids
DC and AC coupling

DC and AC electricity
generating components are
connected at both sides of a
master inverter, which controls —&
the energy supply of the AC I‘\
loads. 1
|

Photovoltaics Wind Energy Genset Hydro Power

AC/DC Converter
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DC loads can be optionally
supplied by the battery.
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- AC bus line 230 or 400 V
Charge Controllers

On the AC bus line, AC

. AC Loads
generating components may Master Inverter
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be directly connected to the AC Battery charger

converter to enable stable
coupling of the components. ¢ ®
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DC Loads

bus line or may need a AC/AC T



PV cheaper than grid extension for
remote areas

;100
90
80
70 A
Red Media Tensién
60 -
50 A
40 A
/
FV auténoma 6325 Wh/dia (3,2-4,0 HSP)
30 A
20 1 FV auténoma 3300 Wh/dia (3,2 -4,0 HSP)
10 A i i
Red Bai 6N FV auténoma 2200 Wh/dia (3,2 -4,0 HSP)
0 T T T T T T
0 0,5 1 15 2 2,5 3 3,5

Kilbmetros

Comparison of investment costs between grid extension and off-grid PV in Spain




PV more sustainable than fossil
fuelled Gensets

€/kwh
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Grupo electrogeno  Grupo electrogeno + FV hibrida (25% FV hibrida (80% FV (100% fraccion
directo baterias fraccion solar) fraccion solar) solar)

€/mes usuario medio

Levelized costs for PV and Diesel technologies in microgrid for 340 users in Peru
(D.R. 5%, Diesel: 0,57 €/1)

Source: http:/ /www.esmap.org/filez/pubs/620200785630 Peru_ Solar-Diesel Amazon 111-07.pdf




PV more sustainable than fossil
fuelled Gensets

€/kWh

O Combustible B G&O&M O Inversién (microplanta + microrred)

€/mes usuario medio

Grupo electrégeno Grupo electrégeno FV hibrida (25%  FV hibrida (80% FV (100% fraccion
directo + baterias fraccion solar) fraccion solar) solar)

Levelized costs for PV and Diesel technologies in microgrid for 340 users in Peru
(D.R. 5%, Diesel: 1 €/1)
Source: http://www.esmap.org/filez/pubs/620200785630 Peru Solar-Diesel Amazon 111-07.pdf




VISION: Universal electrification-individual plants
and micro grids under one operational scheme
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