
Resumen 

      Mediante la disposición de un laboratorio para el manejo de baterías en vehículos eléctricos, los autores presentan una 
experiencia universitaria chilena. Se presentan los diversos compromisos académicos e institucionales, para desarrollar una 
metodología de optimización y cálculos de eficiencia energética en baterías de vehículos eléctricos utilizados para el reparto de 
productos de última milla. Los ejercicios del mismo centro de investigación han ayudado a ver la importancia de la asociación 
directa en la unión de negocios, academia y gobiernos locales en Osorno, Chile. 
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Intelligent battery management implementation for electric vehicles 

Abstract 

Through the provision of a laboratory for the management of batteries in electric vehicles, the authors present a Chilean 
university experience. The various academic and institutional commitments are presented, to develop an optimization 
methodology and energy efficiency calculations in electric vehicle batteries used for the distribution of last mile products. The 
exercises of the same research center have helped to see the importance of direct association in the union of business, academia, 
and local governments in Osorno, Chile. 
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1. Introduction

Since 2011, multiple million electric vehicles have been
sold worldwide, with China, the US, and Japan representing 
the more significant part of this interest (Figure 1). Electric 
vehicles ought to turn into the global norm in providing new 
vehicles by 2030 [1]. Different countries and organizations are 
steering steps toward this path: Manufacturers, for example, 
Volvo, declared that they would never again deliver vehicles 
involving petroleum or diesel as their only fuel from 2019 [2]. 
European urban areas fixed traffic limitations for the focal 
point of their urban areas except for electric vehicles and 
proposition motivating forces, for example, free leaving for 
them; and nations like Norway, UK, and France plan not to 
acknowledge the commercialization of inside burning vehicles 
from the year 2025, 2040 and 2040 individually [3]. As per the 

Chilean Ministry of Energy (MEC), north of 300 electric 
vehicles has been added to the Chilean vehicle armada by 2017 
[4]. It is assessed that there will be almost 5 million electric 
vehicles in the country by 2050, addressing 40% of the all-out 
market. The MEC introduced its electric portability system for 
Chile in August 2017 to drive this innovative development. Its 
objectives incorporate diminishing CO2 emanations to meet 
the global commitments of the marked environment insurance 
strategy, advancing energy productivity and the set energy-
saving targets and making the vehicle area more serious. The 
vehicle area is a significant player in the public economy, 
representing 33% of the country's energy utilization and 20% 
of its CO2 emanations [5].  

This work seeks the assembly of new advances and 
scholarly projects. As quality exploration subsidizing is scant 
in emerging nations, it is of central interest to make a great 
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illustration of different positive results from a solitary 
financing authority. 

Figure 1. Global EV sales growth in last decade [6].

The introduced scholarly encounters should fill the 
exploration need and, by implication, reach out to proficient 
execution and local area manageability programs. This paper 
sums up the exploration offices and the principal exercises 
coming about because of the preliminary examination work on 
EV retrofits and the battery proficiency of the executives. From 
that point onward, extended scholarly utility is shown through 
standard profession programs, supplemented by the 
understudies' close cooperation in the examination research 
facility. 

2. Last-mile delivery problem.

The limits of independence are yet expected to be met for
the business utilization of electric vehicles. Once more, the 
energy stockpiling innovation in batteries should be improved 
for the conveyance of items and administrations on these 
vehicles to be dependable [7]. 

The item conveyance market has developed consistently 
since web-based business in the last part of the 1990s. Web 
organizations like eBay or Amazon have become quicker than 
retail goliaths like JCPenney or Walmart, which base their 
business on the crowd entering their stores in shopping centers 
[8]. The new plan of action of these arising associations relies 
upon tremendous circulation places and the resulting 
appropriation of their buy solicitations too far off beneficiaries. 
These organizations have an advanced plan of action, however 
their dispersion and conveyance organization to the end client, 
known as Last-Mile Delivery (LMD) is not completely tackled 
at this point. Their endeavors to get packages to their clients 
inexpensively via mail, hikers, bikes, and different means, for 
example, flying robots are notable, in any event, offering free 
delivery as an optimal deal. 

The primary advances in electric vehicles deals have been 
focused on traveler or sports vehicles, drove by the American 
organization Tesla. This organization has demonstrated 
starting around 2008 that, an electric vehicle can be a favored 
choice over a gas-powered motor vehicle, inciting the other 

makers to contend in this fragment and shield their pieces of 
the pie [9]. In any case, the deals of heavier vehicles are 
gradually developing behind. In this fragment of light cargo 
vehicles, lies a chance for innovative work. 

At long last, there is an association among electromobility 
and LMD as a future chance for Chile's vehicle industry.  

3. Academia collaboration

There is anything but a current car fabricating industry in
Chile. There are unfamiliar get-together plants in Latin 
America that need extreme human preparation and innovative 
experience, aggregated more than a hundred years of 
improvement from European and North American brands [10]. 
This absence of Chilean information in the auto business 
addresses a critical hindrance to the section that can be 
presently tended to by neighborhood advanced education 
schools, with demonstrated R&D ability to review and carry 
out these innovations to close existing holes in their 
understudies. 

Scholarly groups from University of Chile and INACAP 
can address the electromobility theme through research on 
energy capacity in its batteries as a component of the LMD 
plan of action. Given the condition of charge of the battery and 
the support of its utilization time, through a fleet, the board 
framework for electric vehicles empowers the enhanced 
conveyance of items. Another workroom is expected to oblige 
the examination group and gear at the Osorno INACAP 
grounds (Figure 2). Each square foot of property is sought after 
in an all-around packed building. Standard classrooms and labs 
for understudies are essential for the establishment. In any 
case, this administration-supported research project, joined by 
massive speculation from conspicuous nearby business firms, 
put suitable accentuation on looking for the ideal area [11]. 

Figure 2. Initial workroom for e-mobility. 

Carrying out an e-portability standard lab addresses a vast 
improvement and challenge to the customary office. The new 
office is essential for the automotive scholastic field currently 
present nearby, in standard gas-powered motor support or auto 
mechanic's shop. A piece of the new lab comprises an encased 
space with new electrical instrumentation for battery the board 
and DC frameworks, detached devices, a vehicle lift crane, and 
different instruments, as in figure 2 shown. As per 
neighborhood norms, security rules are executed with outlined 
regions for electrical and mechanical techniques. While 
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working with electric battery charging stations and raised 
vehicles, wellbeing methodology is a critical concern while 
working with young students (Figure 3). 

Figure 3. Electric vehicle garage setting.

4. Continuous work

This new system for executing scholarly examination,
pointed toward receiving however many comparative rewards 
as could reasonably be expected from a special open door, has 
made a beginning stage for formal investigations on electric 
versatility. For this situation, INACAP is sending off new 
vocation courses spent significant time in electric versatility, 
and this task surely assists with setting its very own illustration. 

This undertaking suggests beginning conversation starters 
for conceivable undergraduate research subjects on charging 
frameworks for electric vehicles through sustainable power 
lattice associations in other related regions. Automobile 
fabricating methods by changing fuel burning over completely 
to electric vehicles and natural procedures executing e-
portability are valuable yearnings for polluted urban areas like 
Osorno. 

5. Conclusions

The paper introduced, addresses a business-related
accomplishment of a college grounds in the southern part of 
Chile in understanding numerous advantages from a solitary 
subsidizing. In a concentrated nation where most speculations 
are made in Santiago, the capital of Chile, the included venture 
helps set an illustration of energy-proficient innovation 
rehearses. With an e-portability lab execution in an 
unassuming community that could somehow, or another have 
not been the best option. This execution might be applicable to 
the neighborhood economy and general local area, who could 
feel nearer to the advantages of future environmentally 
friendly power frameworks connected with e-versatility 
undertakings, for example, sunlight based, wind, and battery 
stockpiling frameworks. 

Proceeding with training in innovative fields is currently 
a reality for far off studies. Corresponding exercises got from 
an administration supported venture might help advanced 
education foundations. Prepared employees, who approach 
subsidizing for state-of-the-art innovation research on energy-

related issues, give a wellspring of financing to institutional 
financial backers and new offices. 

To act as an illustration of a drawn-out scholarly system, 
the future exercises of the new lab might relate to exploration 
and understudy work programs. Extended research subsidizing 
in cutting edge regions for unassuming community scholastic 
establishments is vital for non-industrial nations. Nearby 
organizations intrigued by hardware productivity and 
environmentally friendly power hotspots for modern cycles or 
vehicle transportation are presently a nearer reality. 
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