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CONTEXT: Energy and Agriculture

» Agriculture consumes 2% of the world's energy.
» The main energy sources in agriculture are: Electric power and fossil fuels.

> Agriculture depends on fossil fuels.

FIGURE 2.5. Energy consumption in agriculture, forestry and fisheries: actual data to 2012 and
projections to 2030.

Source: Data based on UNSD Energy Statistics Database 2015 and FAO Food Consumption projections to 2030 {Alexandratos and
Bruinsma, 2012)
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Econdmica, Servicio Nacional de Estadisticas de USA afio 2014 y Miranowski
(2006)
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CONTEXT: Renewable Energies

Arreglo fotovoltaico
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CONTEXT: Renewable against conventional water consumption
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Source: Water use in electricity generation for water-energy nexus analyses: The
European case (Morten Andreas Dahl Larsen, Martiun Drews, October 2018).




CONTEXT: Renewable Energy

It must be:
> Accessible
> Affordable
» Simple

>

>

With great potential in Chile
throughout the national territory.

Its versatility allows it to be
installed on land, water and
roofs.

Small hydroelectric plants
(under 300 kW of capacity)

Great potential in irrigation
channels in Chile.

Today's technology allows to use
small water falls existing in the
network of channels.
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CONTEXT: Renewable Energy on irrigation projects
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. [ receiver STE Unit investment cost: >800 USD/MW

Geothermal Water consumption: 4 L/MWh
i e For cleaning the panels
Thin-film PV

Parabolic frough STE
Silicon PV Cofired biomass

Direct-fired b& Onshore wind
Nydm .
—_ Small Hydroelectric

structured PV (under 300 kW of capacity)

Anticipated Cost of Full-Scale Application

Unit investment cost: >3500 USD/MW

Water consumption: 0 L/MWh
Research

Mature Tech no!'ogy
>

Depfoym ent

Develropmenr Demonstration

Time

Source: Renewables: a promising coalition of Many - EPRI



NATIONAL COMMISSION OF IRRIGATION, CHILE

/



National Commission of Irrigation

MAIN OBJECTIVE: Increase and develop irrigation hectares in Chile.

Increase the irrigated and drained area
of the country.

- Increase water security.

. Increase the distribution,

120

MMUSD

conduction and application of
water.

Increase the competitiveness  of
agricultural activities.
. Improve crop production and
productivity.
III I Raise the income and quality of
- I I life of farmers.
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National Commission of Irrigation

Contest Results of Law N° 18,450

The farmer or the organization postulates
the project.

The bonus is given by prioritizing those that

have the best score according to the

variables established by law.

The private builds the project.

When it is received by a professional who
inspect the project and the investments
have been credited, the State reimburses
the subsidy.
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PROJECTS

CO-financed projects

770 projects / 6,05 MW

>
PHOTOVOLTAIC SYSTEMS
756 projects / 5,6 MW
I
)| h
On-grid On-_gr.ld w|thout Off-grid No information
_ injection _ _

373 projects 26 projects 343 projects 14 projects

4407 kW 1190 kW 14,81 kW

41,29 kW

Small-Hydropower
14 projects / 0,45 MW

On-grid
11 proyectos
257,7 kW

Off-grid

PMGD
1 projects
148 kW

2 projects
41,8 kW

Solar Energy per year:
7.358 MWh
4 thousand houses

Hydro Energy per year:
1.774 MWh
1 thousand houses




PROJECTS - DoE

_ o Whats is DoE?
The capacity of Chile is:

24.000 MW
18 million people Is a strategic guideline of Chile to promote self-
production of energy based on renewables for the
residential, public and commercial sectors.

Decentralization of energy (DoE):

24 MW on Chile Only available for renewable energies whose installed

capacity does not exceed 300 kW.

Contribution to DoE:

RE capacity on agriculture DoE Benefits:

6 MW o Most reliable and safe electrical systems.

Better quality of service of the electric network.
25% of DoE D Lower production costs.

Greater access to energy.
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Photovoltaig system of 104 kWp capacity
Elqui Valley - Coquimbo Regién

Invesment cost: 272.000 USD
PV capacity: 104 kWp

101 hectares of irrigation Surface




"Invesnwentcost 329.000 USD
PV capacity: 100 kWp

500 |/second
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Irrigation Channel

Smallhydro of 80 kW capacity

Mulchen town — Biobio region




Smallhydro of 12 kW capacit
San Vicente de Tagua Tagua Town -
O “Higgins.region

Invesment cost: 262.000 USD

Hydro capacity: 12 kW




Smallhydro of capacit

Pelarco Town --Maule region

Invesment cost: 680.000 USD

Hydro capacity: 150 kW
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LINES OF WORK

e DIFFUSION

1 )
Energy 5 | TRAINING
Education g
3 e INFORMATION

e DIRECT SUPPORT TO FARMERS

e GOOD PRACTICES

Energy Efficiency 5
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LINES OF WORK

e DIFFUSION and TRAINING




LINES OF WORK

e INFORMATION

]

Microhydro on
irrigation projects
\YEUEL

Microhydro market

characterization

Microhydro
suppliers in Chile
Catalog

Photovoltaic
suppliers in Chile
Catalog

Inspection and
Review of SFV
Manual

MANUAL DE INSPECCION Y REVISION
DE SISTEMAS FOTOVOLTAICOS

ConvENID
[COMISION NACIONAL DE RIEGO - MINISTERIO DE ENERGIA

Available on the CNR website: http://www.cnr.gob.cl

Good and Bad
Practices in SFV in
irrigation Guide

convenio
‘COMISION NACIONAL DE RIEGO ~ MINISTERIO DE ENERGIA

‘ “APLICADOS AL SECTOR AGRICOLA ‘

Target audiences: Professionals, Irrigation consultants and Institutions
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The CNR and the subsidization of irrigation projects with SFV (Law 18,450),
allows to modernize and increase the agricultural competitiveness of the
country by allowing the bonus of projects with renewable energies.

Regarding of chilean farmers and its relationship with the renewables
energies on agricultural application, this has had a process of assimilation
and later development regarding photovoltaic parks in the energy market.

The above is due to several reasons: New technology in irrigation, Barriers,
Maturation and costs.

In spite of the above, since 2012 they have been incorporated into the
collective and the knowledge of farmers / irrigation consultants, resulting
in @ more intensive development of projects in recent years. In 2018, 171
projects were subsidized, which is equivalent to 24% of the total projects
funded by the CNR.

FINAL COMMENTS

To date, it has achieved a bonus of 756
irrigation  projects with renewable
energies.

With photovoltaic (SFV) and
hydroelectric systems for over S 20
billion in investment (MMUSD 31) and a

bonus of over S 15,700 million (MMUSD
23).

Regarding the irrigation projects with
SFV, these have installed powers vary
between 0.5 to 300 kW throughout the
national territory.




o7

APEGC

CHILE 2019

www.cnr.gob.cl



