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Company Introduction

Sustainability has been one of the core values of A&A Fratelli Parodi SpA since the company started
operating, way back in 1955. The company has been refining vegetable oils and developing natural based
materials at its Italian production plants located in Campomorone (Genoa), Inveruno (Milan) and Castenedolo
(Brescia) ever since.
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However, the Parodi family also soon introduced new methods and products, the result of a philosophy based
on a ground-breaking use of Green Chemistry and moving forward to use of feedstocks based on recycling
and up-cycling in a pattern of circular economy to guarantee the maximum grade of sustainability and a
reduced carbon footprint emission of the finished products, compared to the competition.

This vision, which combines a sharp focus on product quality and performance, on the customer, on the
environment and on innovation, has led the company to develop, over time, the know-how that is now one
of its distinguishing traits, together with a highly flexible production facilities that are designed to allow
broad diversification of its solutions, marking a genuine milestone in the industrial chemicals sector.

In the pursuit of innovation, the company has invested in technologies and equipment that have allowed it
to add processing of plant esters alongside processing of natural oils and thus obtain sustainable solutions.

The ability to adapt to the broadest range of needs is also demonstrated by the adoption of the I1SO 9001, ISO
14001, 1SO 45001 and ISO 22000 international certification standards and by the presence of an in-house
laboratories dedicated to research and development, analysis and quality control.



The research and development department, as the ‘control room’ of the future, allows the company to adapt
easily and to offer tailor-made application. With an annual production capacity up to 40,000 tons of product
and hundreds of tailor-made solutions for its customers, the true strength of the company lies in its ability to
strike a balance between diversification, research and development and the know-how accrued over decades
of experience. The company’s raw material back integration methods allow it to
offer constant and reliable supplies to its customers.

Currently A&A Fratelli Parodi SpA is part of the Augusto Parodi Group (APG)
.5“5"""“"""“'""' / which controls several companies located in Italy, France, Spain, Germany, and
other countries.

APG is organized in 3 production divisions:

e Industrial, dealing with vegetable liquids for industrial applications like lubricants, solvent/carriers,
paints, coatings, plasticizer, quenching and insulating liquids. The latter one includes natural esters,
synthetic esters, blended esters, low-viscosity esters for capacitors and for electro-erosion.

e Advanced biofuels, production of advanced biodiesel, glycerine, and sustainable distillation by-
products.

e Life Science, production of natural actives for cosmetics application, cosmetics and personal care
formulation and production, microalgae and extracts, and biotechnology.

Bio-based Insulating Esters

Focusing on the insulating liquids mineral oil from crude was for more than a century the only option for oil
immersed transformers, but its availability is expected to be extremely critical in near future, instead natural
ester availability is unlimited. For this and other reasons the number of transformers and other electrical
equipment filled with ester fluids are growing exponentially worldwide.

The indisputable advantages of ester fluids, sometimes called vegetable oil, in transformer technology are
represented by significant improvements of fire safety [1], environmental friendliness [2], sustainability [2]
and extension of transformer life and overloadability [3].

A&A Fratelli portfolio of insulating esters is wider than any other competitor since it includes:

1. Paryol Electra 7426® natural ester, from high-oleic-content sunflower, according to IEC 62770. The
naturally balanced composition of saturated, mono-unsaturated, and poly-unsaturated fatty acids
imparts peculiar properties not found in other similar natural esters, as for example the
extraordinary oxidation stability and the negligible production of stray gases.

The endurance performance of Paryol Electra 7426® (Figure 2) is far superior to that of NE soybean
and rapeseed oil, and even to that of uninhibited mineral oil when the test temperature is increased
to 160°C.
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Figure 2: oxidation stability by Rapid-Oxy. It is a smart and quick method to compare the oxidation resistance
property of the liquids in accelerated time; the test is performed at high temperature in a stainless-steel vessel
pressurised with oxygen;, the longer the time before the pressure drops, the better the oxidation stability.

Furthermore, the superior chemical and electrical stability of the sunflower natural ester is shown
in Figure 3, which is based on a statistical survey (11,000) of samples taken from in-service
transformers. The concertation of all key gases is lower than that found in transformers immersed
in soybean natural ester.
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Figure 3: Statistic (11,000 samples) data of gas formation on transformer immersed in sunflower NE (left) and soybean NE
(right)

The stray gassing production of Paryol Electra 7426® (Figure 4) in terms of hydrogen and ethane is
minimal especially when compared to that of rapeseed NE, which in some cases can led to an
undesirable Buchholz’s relay trip.
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Figure 4: stray gassing (Hydrogen and Ethane) test according to ASTM D7150. Stray gassing is an anomalous
generation of unwanted gases, typically hydrogen and ethane, which can occur at relatively low temperatures
(90-200°C) in the absence of an electric field.

The less flammability property of Paryol Electra7426® is certified by FM Global Insurance and its
self-extinguishing behaviour is approved by the Italian Firefighters through a long series of full-scale
experiments, as shown in Figure 5. The experiment consisted of atomising the liquid and igniting it
with an open flame. After ignition the mineral oil (left) burns completely, while the natural ester
(right) after the first flash stops burning immediately.
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Figure 5: photo sequence of the fire experiment carried out by the Italian Firefighters Brigade

2. Paryol Tras 24® synthetic ester, according to IEC 61099. It is a vegetable-derived dielectric fluid being
the base molecule a hindered synthetic polyol ester. It holds very good oxidation stability even in case
of high temperature applications, being specifically suitable for transformers, tap-changers and other
similar electrical apparatus to be used in specific applications with high demanding thermal and
chemical performance. Thanks to its very low pour-point it is the ideal liquid for application in cold
climate regions. The less flammability property of Paryol Tras 24 is certified by FM Global Insurance.
Its nature also grants excellent compatibility with the materials usually adopted in the transformer
manufacturing. More than 85% of Paryol Tras 24® is raw renewable materials.

Paryol Tras 24°® synthetic ester is not only non-corrosive to copper (IEC 62535 and ASTM D1275) and
silver (DIN 51353 and ASTM D1275) but is completely sulphur free (ASTM 5453).

3. Paryol Agrilec 6312° blended ester, according to IEC 63012. It is a mixture of a synthetic and a natural
ester. Viscosity, together with biodegradability, is a key parameter to choose Paryol Agrilec 6312°.
Thanks to its relatively low viscosity its migration speed into the transformer solid insulation is higher
than that of both natural and synthetic esters. This property allows to reduce impregnation time. This
can be crucial when time should be a winning factor. Its low viscosity almost equivalent to mineral oil
does not require any modification of the distribution transformer’s design.



In recent times, some transformer failures are associated with the presence of elemental sulfur in the
synthetic ester that can corrode OLTC silver contacts. No such cases have ever been reported for TRAS 24,
and furthermore, specific tests carried out by two accredited chemical laboratories show the complete
absence of sulfur, even elemental sulfur, in SE TRAS 24 produced by A&A Fratelli Parodi (see Figure 6).
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Figure 6: detection of elemental sulphur (Sg)

A&A Fratelli Parodi Sustainability Strategy

A&A Fratelli Parodi offers to their customers Green Technology, Sustainable Products as alternative to the
usual mineral oil-based ones.

Life cycle assessment (LCA) and Carbon Footprint (CFP) are methodologies for assessing environmental
impacts associated with all the stages of the life cycle of a commercial product, process, or service. They
follow international standards according to I1SO regulation: ISO 14040 and I1SO 14044 (LCA)/ 1SO 14067 (CFP).
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Creating value for a sustainable world

CFP studies have been performed by Valore CO; (an
APG company) and certified by RINA and
} independent non-governmental organizations.
Based on current agriculture classical production process the comparison in term of GWP
(Global Warming Potential) calculation is favourable to Paryol Electra 7426® NE. The saving in comparison

to mineral oil is 1 and 4 Kg of equivalent CO,/kg respectively for cradle-to-gate and for cradle-to-grave, as
shown in Figure 7.
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Figure 7: GWP comparison between mineral oil and NE Electra 7426 from cradle to gate (left) and from cradle to grave (right)

Since during the ester refining the main contribution to CO, generation is the agriculture step (ploughing,
sowing, irrigation, fertilization, harvesting, etc) additional large environmental savings are now possible
thanks to the innovative patented production process (APG process®) at low environmental impact starting
from residues and secondary raw materials applying the principles of the circular economy, with an
exceptional reduction of land usage (no-land consumption).

GWP100 fossil Savnr;g %
(Kg CO2eq/Kg) AP.G -
agriculture
BE Agrilec 6312 (agriculture) 1,447
BE Agrilec 6312 APG® 0,842 41.8
NE Electra 7426 (agriculture) 1,118 -
NE Electra 7426 APG® 0,082 92.7
SE Tras 24 (agriculture) 1.750
SE Tras 24 APG® coming soon

Table 1: CO; saving using the APG process®. Calculations and certifications of SE Tras 24 are coming soon.

The APG® process does not change the composition or quality of the liquids, and consequently the chemical
and electrical performances are identical.

References
[1] CIGRE Technical Brochure 537 “Guide for Transformer Fire Safety Practices” - CIGRE WG A2.33 — 2013

[2]2 U. Mohan Rao et al. “Alternative Dielectric Fluids for Transformer Insulation System: Progress, Challenges,
and Future Prospects” — IEEE Access Vol. 7 — 2019

[3] V. Vasconcellos, A. Sbravati, L. C. Zanetti, K. Rapp, L. Lombini, S. Nazzari, F. Scatiggio, A. Valant “Increased
Loadability of Transformers using Natural Ester and Cellulosic Materials as High Temperature Insulation
Systems” - |IEEE Electrical Insulation Magazine (Volume: 34, Issue: 5, September-October 2018)



