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M O T I V A T I O N

CHILEAN 
ECONOMY

Strongly based on 
the explotation of 
natural resources

MISSING LINK

Between university
and industry

CHILEAN 
TECHNOLOGY 

INDUSTRY

Few success stories
(not widespread)



OUR MISSION

To contribute to the technological development and 

competitiveness of the Chilean economy by achieving 

excellence in RESEARCH, forming advanced human 

resources, and fostering INNOVATION and TECHNOLOGY 

TRANSFER in areas of societal and industrial impact through 

the field of ELECTRICAL AND ELECTRONIC engineering



AREAS OF IMPACT

SMART
INDUSTRY



Control & Automation 
Renewable Energy & 

Power Conversion
Robotics Biomedical Systems Electrical Systems 

Data Analytics & 
Artificial Intelligence

SMART INDUSTRY



Control & Automation 
Renewable Energy & 

Power Conversion
Robotics Biomedical Systems Electrical Systems 

Data Analytics & 
Artificial Intelligence

HEALTH TECHNOLOGY



ENERGY & POWER SYSTEMS

Control & Automation 
Renewable Energy & 

Power Conversion
Robotics Biomedical Systems Electrical Systems 

Data Analytics & 
Artificial Intelligence



267
ISI papers
(62% Q1)

386
Conference

papers

3,056
Citations

14
Patent

application

Average IF 

3,601

29 PhD

78 MS

238 BS

12.37
Average 
citations 

per article

194
Outreach
Activities

29
Activities 

public 
policies 

definitions

1
Spin-off 

company

AC3E IN  NUMBERS



AC3E IN  NUMBERS

24
H-index

UTFSM #1
In LatAm In Automatic 

Control and EEE
(Shanghai ranking 2018) 

7
best paper
awards in 
IEEE journal

3
Best 
PhD thesis 
awards (Chilean 
Academy of 
Science)

National Prize of 
Technology and 
Applied 
Sciences, 
Ministry of 
Education CHILE

2 Clarivate
Analytics Highly 
Cited researches 
2017 & 2018

3 Best Innovation & 
Technological
Development Award
AIE 2015, 2016, 2018

IEEE-IES J.David
Irwin Early
Career Award

6
Associate Editors 
in TOP journals 
(Automatica, 
IEEE Trans)

2 Energy Efficiency 
Innovation Awards 
from ABB (2017, 2018)

Humboldt Research 
Award 2015 



CUSTOMERS & STAKEHOLDERS



Dr. Samir Kouro

WORLDWIDE COLLABORATION NETWORK
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SOME PROJECT EXAMPLES



Dr. Samir Kouro

SUBMODULAR INVERTER

 Motivation

 Shadow (dynamical)

 Snow and dust (static)

 Asymmetrical aging Cumulative degradation and energy generation reduction 



Dr. Samir Kouro

SUBMODULAR INVERTER

 Partial shadows energy loss



Dr. Samir Kouro

SUBMODULAR INVERTER

 Currently available circuit (microinverter)
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SUBMODULAR INVERTER

 Proposed circuit



Dr. Samir Kouro

 Microinverter vs submodular inverter

 Submodular invertir produces 9.3% more power!

SUBMODULAR INVERTER

Submodular inverter 

Microinverter



Dr. Samir Kouro

PV TO COPPER

 Copper electro-refining process



Dr. Samir Kouro

PV TO COPPER

 Copper electro-refining process
o Conventional approach, with existing PV technology

Low efficiency!



Dr. Samir Kouro

PV TO COPPER

 Copper electro-refining process
o Proposed technology

Less conversion and transf. 
More efficient!

Problem: tech did not exist R&D
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PV TO COPPER

 Copper electro-refining process

 

Award received in Japan



Dr. Samir Kouro

SOILING ASSESSMENT FOR LARGE PV PLANTS

 Objective
o Study the impact of soiling on the energy yield

o Develop online monitoring system (irradiance, temperture, power)

o Develop mathematical model of soiling impact

o Obtain an optimized stragegy for a cleaning program for the PV plant

Amanecer Solar PV plant
100MW peak
(Copiapó, Chile)



Dr. Samir Kouro

SOILING ASSESSMENT FOR LARGE PV PLANTS

 Monitoring stations

Subsole PV plant (Copiapó, Chile)



Dr. Samir Kouro

SOILING ASSESSMENT FOR LARGE PV PLANTS

 Impact on generation
 Subsole PV plant (Copiapó, Chile)



Dr. Samir Kouro

SOILING ASSESSMENT FOR LARGE PV PLANTS

 Soiling deposition model development

Model was obtained through filters 
and data analytics

Optimization 
algorithm to 
degermine 
cleaning frequency



Dr. Samir Kouro

SMALL URBAN EV

 Development of all electronics in-house:
 Inverter

 Battery pack

 Control platform

 Onboard charger



Dr. Samir Kouro

SMALL URBAN EV

 Storage system
 Multidisciplinary work with our mechanical engineers

Onboard charger (2kW)

Enclosure

Battery module

Battery balancer



Dr. Samir Kouro

CHARGING OF ELECTRIC VEHICLES

 Features
 Onboard

 Slow charging for night time

 Offboard

 Daily use of fixed routes

 Half charge to keep it running

 Work, supermarkets, parking lots

 Fast charging for range extension

 Use on highways

 Electric charging stations



Dr. Samir Kouro

EV CHARGING

 New concept developed in AC3E
 Full converters

 Partial converters

AC

DC voltage regulat ion Battery charging

Vb

Pg

Pl 2Pl 1Pl 1

PbPd

DC DC

DC

(a)

AC
DC

DC

DC

DC voltage regulat ion Bat tery charging

Vb

Pg

Pbp

Ppc

Pl 2

Pl1Pl1

PbPd

(b)

Only part of the power
flows through the
converter

Lower losses

Same functionality

All the power flows
through the converter

Losses in each stage



Dr. Samir Kouro

EV CHARGING

 New concept developed in AC3E
 The battery can be charged processing only 30% of the power

 High efficiency (> 99%)

 Small volume and low cost
(10.0V/ div)

(200mA/ div)

(1.0A/ div)

(20.0V/ div)

(5.0  s/ div)

Efficiency
99.8%

Spin off company in creation



New Bu i ld ing :  Bar i  I I  (2 nd semeste r  2019)
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WORLD-CLASS RESEARCH FOR WORLD CHALLENGES

The AC3E Team
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