TECHNICAL PERSPECTIVES

Cargill’s Net Present Value
webtool compares the costs of
transformers purchased with
mineral oil vs Cargill’s FR3 fluid

The transformer life extension enabled by Cargill’s FR3™
fluid reduces total expenses for replacing transformers

in the grid. When a transformer fails or needs to be
replaced for any reason, a utility typically takes a unit from
inventory and mobilizes a crew of technicians to perform a
replacement. By extending the useful life of a transformer,
the total cost of ownership, including replacement costs
and the investment in purchasing a new unit, is reduced.

Using FR3 fluid can lead to effective savings over
transformers filled with mineral oil because the total

cost of ownership (which considers the lifespan of the
transformer(s), the depreciation of the investment, and the
scrap value of the units at present value), may be less even
though the initial cost of the transformer may be higher.

This is the essence of this Net Present Value calculation: by
reducing the number of times a transformer is replaced, a
company achieves economic savings.

Basic assumptions'

A transformer’s paper insulation ages (degrades) much
slower in FR3 fluid than in mineral oil. For the same
operating temperatures, thermally upgraded kraft paper
(TUK) will last about 7.4 times longer in FR3 fluid than in
mineral oil, and non-thermally upgraded kraft paper (NTUK)
will last about 5.3 times longer in FR3 fluid than in mineral
oil. This will lead to an extension of average transformer
life, which can be estimated in the range of 1.33x to 2x
for a fleet of transformers. The value depends on the most
common failure modes of each utility.

Based on the IEEE unit of life, the cost savings calculation
assumes a normal expected lifespan of 180,000 hours (20.5
years) for transformers filled with mineral oil.

The initial cost of a transformer immersed in FR3 fluid is
expected to be slightly higher than a comparable transformer
immersed in mineral oil. The price difference is affected by
many parameters, such as the material costs, number of
units purchased, and the market strategy of each company.
Practical experience in different places around the globe
shows a typical range between +3% to +15% of cost
increment in comparison to conventional mineral oil filled
transformers. In order to be conservative, the worst-case
scenario was used in this calculation, assuming the purchase
price of the FR3 fluid-filled unit will be 15%o higher.

The scrap value of the transformers is assumed to be 15%
of initial purchasing price.

Transformers’ replacement costs

The costs for replacing a transformer installed in the grid
exceeds the transformer’s cost by a few times. It requires the
mobilization of a crew of at least 2 or 3 technicians, a truck
equipped with crane / man basket for a couple of hours.

The cost is the same for conventional mineral oil and FR3
immersed units.

Based on average costs of US based utilities, the following
numbers were assumed for the calculations:

Estimated replacement costs

Single-phase overhead (pole mounted transformer) $8,000 USD
Three-phase pad mounted transformer $15,500 USD
Three-phase subsurface (underground transformer) $18,000 USD
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Financial parameters

All calculations consider USD currency. To calculate the Net Present Value, it is necessary to assume
some financial parameters:

Nominal discount rate (not reduced for inflation) 8%
Inflation rate 1.50%
Effective tax rate 35%
Tax depreciation horizon for asset class 20

Calculation tools

The estimated savings from the calculation are a total cost considering not only the transformer price, but also the
replacement costs. Due to this, the estimated savings may surpass the transformer price and companies have found
additional savings using FR3™ fluid-filled transformers. For example, a study by one utility has found that the total
ownership cost comparing mineral oil and FR3 fluid-filled transformers showed a minimum of a 17% present value benefit.2

Cargill’s team has calculation tools to reproduce the webtool calculation and can tailor calculation parameters to any
specific set of assumptions. Reach out to FR3_fluid@cargill.com to take the challenge and see how much money you might
save by switching from mineral oil to FR3 fluid!

a Gargill brand

Waidya, C. V; Karady, G. G., Sbravati, A., Vamus, J. Dyer, M.; Evaluation of High Temperature Operation of Natural Ester Filled

Distribution Transformers, 50th NAPS - North American Power Symposium, North Dakota State University, September 2018.

2N. Zimmerman, R. Bass; Portland State University, Maseeh College of Engineering and Computer Science, Consideration of Ester-Based Oils as Replacements for Transformer
Mineral Oil, November 2014.

This document is provided for your information and convenience only. All information, statements, recommendations and suggestions are believed to be true and accurate but
are made without guarantee, express or implied. WE DISCLAIM, TO THE FULLEST EXTENT PERMITTED BY LAW, ALL WARRANTIES, EXPRESS OR IMPLIED, INCLUDING BUT
NOT LIMITED TO WARRANTIES OF MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE and FREEDOM FROM INFRINGEMENT and disclaim all liability in connection
with the storage, handling or use of our products or information, statements, recommendations and suggestions made by Cargill. All such risks are assumed by you/user. The
labeling, substantiation and decision making relating to the regulatory approval status of, the labeling on and claims for your products is your responsibility. We recommend you
consult regulatory and legal advisors familiar with applicable laws, rules and regulations prior to making regulatory, labeling or claims decisions for your products. The information,
statements, recommendations and suggestions contained herein are subject to change without notice. Tests conducted by Cargill labs unless otherwise noted.

©2024 Cargill, Incorporated. All rights reserved.


mailto:FR3_fluid%40cargill.com?subject=

