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Heading for 100 percent Envirotemp™ FR3™ natural ester fluid 
 

CPFL Energia leads the way in Brazil, committing its entire energy distribution network to green 
transformer technology using Cargill’s FR3™ fluid 
 
Responsible for supplying electricity to 7.3 million households and businesses in Brazil’s south and south-east 
regions, CPFL Energia is the country’s largest privately-owned generator and distributor of electrical energy, and 
the third largest overall after Eletrobras and CEMIG. 

In 2013, the company announced that it would be phasing its entire network, serving 569 towns and cities in the 
states of São Paulo, Rio Grande do Sul, Paraná and Minas Gerais, to green transformer technology. The use of 
green transformers filled with vegetable-oil-based dielectric fluid is well established in Brazil, but with its 
announcement of a 100 percent conversion to Cargill’s FR3™ natural ester fluid, CPFL became the country’s 
leading user. 

 
Research, development and hands-on experience  
In 2002, CPFL initiated a research-and-development 
program in green transformer technology using dielectric 
fluid derived from renewable vegetable oils. It was followed 
up in 2006 by a pilot project comparing the reliability of 
transformers using natural esters to those containing 
ordinary mineral-oil-based fluid. 

In 2013, consolidating more than a decade’s research, 
development and hands-on experience with the technology – 
there are more than 5,000 ‘green transformers’ using FR3™ 
fluid already in operation in CPFL’s network – the company 
announced its intention to switch to 100 percent green 
transformers. As part of that wholesale migration, every new 
and replacement transformer in the CPFL network will be a green transformer, manufactured by Itaipu 
Transformadores and filled with FR3™ natural ester fluid, made by Cargill. 

 

Functionality and high performance 
“The green transformer initiative arose inside the engineering department,” explains Caius Vinicius Sampaio 
Malagoli, the electrical engineer in charge of CPFL’s Engineering Maintenance and Standards department. “Our 
initial interest in vegetable-oil-based fluids stemmed from dissatisfaction with mineral oil and with the risks 
associated with its handling – the problem of leaks, and of the safe disposal of transformers at the end of their 
useful lives.” 

CPFL’s research into the technology quickly pointed to gains beyond the team’s initial expectations. Impressed 
by the fluid’s thermal and isolating properties, CPFL’s engineers were further attracted by its high flash point and 
fire point (330º and 360º, respectively). Not only does FR3™ fluid have to hit twice the temperature of mineral oil 
fluids in order to ignite, but it is self-extinguishing. “That was a value-added benefit for us, and one that we hadn’t 
initially anticipated,” says Malagoli. “As an energy distributor, our first concern is safety. We started to realize that 
vegetable oil would not only be advantageous as a replacement for mineral oil, but that it could also provide 
technical advantages for the equipment itself, as well as gains in operational efficiency and costs.”  
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CPFL was also attracted by the opportunity to reduce the resources needed to build the new generation of 
transformers: less copper, less iron, less environmental impact, and significantly smaller transformers. “We can get 
the same performance as we would from a mineral oil transformer,” says Malagoli, “but using far less material and 
with the advantage of having far more compact, cost-effective equipment.”  

There’s the further benefit of providing customers with a stable, reliable service, with less downtime. “Green 
transformers are better equipped than mineral transformers to absorb problems in the grid – things like short 
circuits, capacity overloads. They fail less,” says Malagoli. 

 
Better for the planet – and for the bottom line 
     Even the fluid’s impeccable environmental credentials – Cargill’s FR3™ fluid is non-toxic, renewable, and 
biodegradable in less than 28 days* – translate to cost benefits for the company. “It’s simple: green transformers 
add value to our business in terms of cost efficiency and savings,” says Malagoli. “The fact that this is 
biodegradable oil reduces the risk to the environment, which makes disposing of it safer, easier and cheaper than 
disposing of mineral oil.” That goes for intentionally, as well as unintentionally discarded dielectric fluid: even if 
something goes wrong with a transformer filled with FR3™ fluid, handling leaks is far simpler than the difficulty and 
expense of mineral oil spillages. FR3™ fluid is viscous, and forms pools rather than penetrating the soil like mineral 
oil. “We have specialized companies ready to support us should the need arise,” says Malagoli, “and their costs 
already reflect that simplification.”  

CPFL’s pioneering work was recognized in 2012 with an award from the prestigious National Fund for Scientific 
and Technological Development (FINEP) for leadership in sustainable innovation. Does CPFL feel a responsibility, 
as Brazil’s largest private distributor of electricity, to lead the way in green technology? “Yes, that’s an important 
concern for us,” says Malagoli. “We’re working hard to create relationships with these technologies and with their 
potential clients and suppliers,” says Magoli, “and on making them economically viable.”  

Green transformers are a case in point in terms of economic viability: CPFL’s wholesale rollout of the compact 
transformers has been made possible by concomitant reductions in the total cost of the asset. “Even with all their 
advantages, if the cost of these transformers were high, introducing them would be very difficult,” says Malagoli.    
“It would have to happen at a much slower pace. We’ve managed to have these initiatives and also to enable them 
from an economic standpoint, which is essential.” 

 

Good news travels fast 
CPFL’s decision to put its corporate discourse on sustainability and environmental responsibility into practice, with 
its adoption of green transformers across the board, has other, less easily quantifiable benefits. As Malagoli puts it, 
“It produces intangible value in terms of our brand, and brand recognition.” Not to mention peer acknowledgement 
and interest. “Whenever we receive visits from foreign companies and institutions,” says Malagoli, “we naturally 
include the green transformer in our presentations alongside CPFL’s innumerable other projects. In terms of 
attracting the attention and curiosity of our visitors, interest in the green transformer project and in the fact that we 
have developed it in our day-to-day life as a company, is unrivaled.” 

For CPFL, on the other hand, green transformers’ status as an innovation is rapidly receding into the past. As 
the fruition of a decade-long process of research, development and use in the field, for CPFL the decision to move 
decisively, irreversibly, towards the use of green transformers and Envirotemp™ FR3™ fluid, abandoning mineral 
oil, is simply a logical next step. 

“The project has exceeded our expectations, both from a technical standpoint and from the point of view of the 
benefits it provides,” says Malagoli. “Over the course of 2013, we had innumerable debates, discussions and 
presentations around our decision, assessing the advantages and evaluating the risks. We decided to purchase 
100 percent of our new transformers using vegetable oil because this is equipment that fully meets the needs of a 
distribution company and aggregates benefits from the point of view of power, quality and safety and the 
environment. We know that we are on the right track, and that many others will come after us.” 

* According to BEES 4.0 lifecycle analysis. 
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