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> 2.350.000 MW

Renewable energy potential

36.000 MW

Installed capacity

12.000 MW

Peak load

21.000 MW

10.000 MW

Renewable energy

~  20 millionPopulation

756.950 km²Surface

83.000 GWh

Electricity consumption

Source: Coordinador eléctrico nacional, own elabortaion, 2024

Source: IMF Data Mapper, PIB per cápita adjusted by PPA

Chilean context
Overview
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ϭ 2018 D. Kirschen & University of Washington

Fuente: Naciones Unidas

Chilean context
Scope of the energy transition



6
Source: NDC de Chile, 2020-2023

Chilean context
NDC and París agreement
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Chilean context
Mitigation/ adaptation Actions and public policies

Feasibility   
(technical , institutional , and financial )

High mitigation /adaptation  

potential  and co -benefits

Cost -effective



Fuente: NDC de Chile, 2020

Chilean context
Proposed mitigation actions



Source: Energy ministry

Chilean context
Power mix evolution

Electricity generation (past and future)

Drought

Storage

PSP    

Hydro (L)

Hydro (R)

Geothemal

Biomass

Diesel

Natural gas

Coal

Wind

Solar (CSP)

Solar (PV)



10Source: Own elaboration based on monthly NCRE reports from the National Energy Commission of Chile.

Chilean context Evolution of solar energy



Daily solar generation[MW] Daily wind generatio[MW]

Daily wind+solar generation[MW]

Fuente: Elaboración propia a partir de información CEN, CNE (Vicente Guzmán, memorista,U Chile)

Daily load [MW]

Chilean context Quality of the resource (años 2020-2024)



Centro de Energía: https://observatoriocarbononeutral.cl/#/

Chilean context 
Current status
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Source: Climate action tracker

Chilean context: Climate Change Context
Paris Agreement
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Decentralized Energy Solutions
Vision



Decentralized Energy Solutions Classification in Chile

Generation
Transmission

Distribution

Generator

Transformer

Industrial load

Residential loadCommercial load

23 kV

PMG (<9MW)

PMGD (<9MW)

Netbilling (< 300kW)Isolated systems (< 1.5 MW)

Mid-size systems (< 200 MW)



Decentralized Energy Solutions
Decentralized Energy Solutions

Source: Own elaboration. CEN, CNE, Acera.

PMG PMGD

Installed Capacity of PMG and PMGD in each región of Chile [MW]  
(October 2024)

PMGD



Decentralized Energy Solutions
Spatial distripution

Hydro 

Biomass

Diesel
Natural gas

Solar (PV)

Installed Capacity [MW]

Installed Capacity of PMG and PMGD in each región of Chile [MW]  (October 2024)

Biogas
Wind

PMG + PMGD



Decentralized Energy Solutions
Net-billing

Net-billing

Installed Capacity [kW]



Decentralized Energy Solutions
Mid-size systems

Mid-size near 210 MW  (10 systems)

+ Eastern Island



Decentralized Energy Solutions
Isolated systems

Near 110 systems

> 10 MW

Diesel

Diesel+Wind

Diesel+PV

PV

Diesel+Wind+PV

MH

MH+
Diesel

NG+Wind
NG
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New challenges    
Impact of CC

Source: PhD candidate Pedro Gutiérrez, Universidad de Chile.

Extreme winds 

Extreme weather events Climate trends

Climate change

Heatwaves
(surface and ocean)

Drought 
(Sea level)

Temperature Wind PrecipitationHeavy rains Floodings

W (CFI, ID)   [7][54]     
S (CFI)           [3][41]      

Generation 
plants and 
demand 

Transmission 
systems and 
substations 

Lines (SC)   [3][10] 
Subst. (SC) [27]

T, N, B (ER) [2][3]
TOL (ER, ID) [4][12]
S (ER) [5][8] 
H (CFR) [5]
Demand (DI) [6][7]

H (CFI)        [3][38] 

No impact 

B, T, N (ID) [3][7][8]
H (CFR, ID) [8]

Subst. (SC) [7][15]
Lines (SC)   [3]

B, T, N (ER)[1][3][7]
S (ER)          [8]
H (CFR)       [7]

Lines (CR)     [3]

T, N, B (ER) [2][3]
S (ER) [5][8] 
H (OD) [5]

Demand (DI) [6][7]

Lines (CR) [7]
Subst. (CR) [8]

W (CFR,CFI)[7][8]
S (CFI)          [3][41]

No impact 

H (CFR,CFI)  [3][38]

No impact 

T: Thermal
     TOL: Open-loop cooling
H: Hydroelectric
S: Solar

Generation plants

Contingencies
SC: Short-circuits
ID: Intempestive disconnection 
      or forced curtailment 

Contingencies Operating points

Operating conditions

Operating points

DI: Demand increase
ER: Efficiency reduction
CFR: Capacity factor reduction
CFI: Capacity factor increase
CR: Capacity reduction

Wildfires
Heavy snowfalls 
and coldwaves

S (CFR)              [11]
W (CFR)            [11]

Lines(CR, SC)  [28][39]

S (CFR)             [55]
Demand (DI)  [56]

Lines (SC)        [7] 
Lines (CR) [7][8]
Subst. (CR) [8]

W: Wind
N: Nuclear
B: Biomass and Biogas



Red de 
distribuciƽn 

pasiva

Introducciƽn no 
coordinada de 

medios 
energŞticos 
distribuidos 

(MEDs)

Incorporaciƽn 
de monitoreo y 
actuadores en 

red de 
distribuciƽn.

Integraciƽn de 
MEDs con el 

sistema

MEDs 
controlados de 

manera 
agregada

Intercambios 
energŞticos y 
econƽmicos

(Generaci·n distribuida, 
Veh²culos el®ctricos, Sistemas 

de almacenamiento)

(Alimentador coordinado 
con MED, Gesti·n de 

demanda, Vehicle-to-Grid
(V2G))

(Virtual Power Plant (VPP), 
Esquemas Peer-to-Peer (P2P))

(Microrredes)

(Medidores inteligentes, 
desconectadores remotos, etc.)

Empresa 
Modelo VAD

PMGD, 
Netbilling actual

Ej. SAESA 
en sistema de Ays®n

Alimentador de CEC
Curic·

SAESA, 
Sistema Corral

Ref: StudyΥ άwŜǉǳŜǊƛƳƛŜƴǘƻǎ ¢ŞŎƴƛŎƻǎ ǇŀǊŀ ƭŀ /ƻƴŦƻǊƳŀŎƛƽƴ ŘŜ aƛŎǊƻǊǊŜŘŜǎ Ŝƴ {ƛǎǘŜƳŀǎ ŘŜ 5ƛǎǘǊƛōǳŎƛƽƴ ȅ Ŝƭ 5ƛǎŜƷƻ ŘŜ ƭŀǎ tǊƻǇǳŜǎǘŀǎ aŜǘƻdolƽƎƛŎŀǎ ǉǳŜ ǎŜ LƴŘƛŎŀƴέΣ /ŜƴǘǊƻ 9ƴŜǊƎƝŀ ǇŀǊŀ aƛƴΦ 9ƴŜǊƎƝŀΣ нлноΦ

New challenges    
Continuous Improvement vs. Disruptive Change

Passive 
distribution

network

Non-coordinated 
incorporation 

of DERs
(i.e. DG, EV, Storage)

Incorporation 
of monitoring 
and actuators 

(i.e. remote-controlled
 power breakers)

Integration 
of DERs with
the system  

(i.e. feeder coordination with 
DG, DSM, V2G)

Coordination  
of DERs and loads in a feeder

(i.e. MG)

MG + energy and 
economic exchanges

(i.e. VPP, P2P)



25Source: www.ayllusolar.cl

Decent ralized
Solut ions

Cent ralized
Solut ions

New challenges    
Small Productive Processes Ą Public goods
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Decent ralized
Solut ions

Cent ralized
Solut ions

New challenges    
Small Productive Processes Ą Public goods

Planta FV
(15 kW)

Agua

BaterƝa

Inversor
regulador

Invernadero

Electrolizador Celda de combustible

Cultivo

Calor ǵtil

(20 kW)

(15 kW, 
220 V 1f)

(48 V, 
50 kWh)

(10 kW)

(5 kW)

(35 Bar)

(Intercambiadores 

de calor con agua)

5kW, 

Cargador

Source: own ellaboration

Source: https://hifglobal.com/region/hif-latam
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Measurement/control points

Source: own ellaboration

New challenges    
Flexible feeders ĄMG Ą Aysenproject 
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Agrivoltaic systems allow for dual land use; 

however, they can also have impacts on the 

ecosystem in which they are implemented.

Ref:  Marcia Montedonico, Universidad de Chile

Hassanpour Adeh, et al., 2018; Jain, et al., 2021; Weselek, et al., 2019; Weselek et al, 2021; Waltson et al., 2022;

Ref: Planta APV Coquimbo (Homer, 2021) Ref: Planta piloto en Lampa, Fraunhofer Chile 

Research, 2021. 
Ref: Pionlec, Francia (Toledo, 2021)

New Challenges
Agrivoltaic systems



Ref: Marcia Montedonico, Grupo agrivoltaico, U de Chile

New Challenges
Agrivoltaic systems



Ref: Marcia Montedonico, Grupo agrivoltaico, U de Chile

New Challenges
Agrivoltaic systems



31Ref: Memoria, Francisco Bull, Universidad de Chile, 2024.

New Challenges
Electrification in agriculture



Solar Solutions for production in communities
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Stage1

ωSOCIO-TECHNICAL	
DIAGNOSTICS	AND	TEAM	
BUIDING

Stage2

ωSOCIO-TECHNICAL	DESIGN	
AND	SUSTAINABILITY	PLAN

Stage3

ωIMPLEMENTATION	AND	FIRST	
IMPRESSION

Stage4

ωOPERATION,	EVALUATION	
AND	DISSEMINATION

ÅDefine	technical-structural	borders	(co-construction	scope)
ÅRepresent	diversity	and	local	leadership
ÅShare	principles	of	transdisciplinarity

ÅTrain	participants	for	informed	decision	making	and	
acknowledge	local	knowledge

Å Jointly	define	technical	and	organizational	characteristics
ÅDevelopment	a	sustainability	plan	and	resilience	indicators

Å Implement project with the active participation of the
community

ÅRegister first impressionsand feedbacks

ÅFollow-up and monitoring
ÅDevelop strategiesto tackle weaknesses
ÅProject dissemination

New Challenges 
Co-construction of solutions

M. Montedonico,F. Herrera-Neira,A. Marconi,A. Urquiza,R. Palma-Behnke: άCo-construction of energysolutions: Lessonslearned
from experiencesin ChileέΣEnergyResearch& SocialScience,Volume: 45, Pages: 173-183, November2018.
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New Challenges 
Microgrid potential

Feasibility of a 

Decarbonized Energy 

System using local 

(Municipality) 

resources: The Case 

of Chile

Motivation: FranciscoJoséGutiérrezGarcía:άEscenariosparaun sistemaeléctricodescarbonizado: el casodeEspañaέΣPhDThesis,U. Valencia,Spain,2021


