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1- INTRODUCTION
Years ago, aesthetic was not a value taken into account in the design of OHL supports. Towers were not judged as
“pretty” or “ugly”; they were just considered essential for transmission of electricity. Thousands of kilometers of
transmission lines were, thus, built in all continents, justified by the benefit of the electricity, considered as a privilege
of modern societies.
This reality started to change mainly after the 60’s, when the environmental aspects, began to be more and more
questioned in the implementation of new transmission lines. This situation can be understood as a result of many
factors:
-

The existence of thousands of kilometers of lines already built in some countries and/or some regions.

-

The evolution of the benefit of electricity, from “a privilege of few societies” to an “acquired right” of the
citizens. Electricity subtly became a “social right”, and an obligation of the State to provide it.

-

The increasing presence of transmission lines in inhabited areas, in such a way that the towers became familiar
elements in the cities.

-

The difficulty of obtaining new urban corridors for bringing more power to central regions of cities with high
vertical growth.

-

A greater environmental conscience at a world level, motivated by the various aggressions to the environment.

All this together made that, the environmental aspects, became one of the most important premises in the studies for the
implementation of new lines. As part of these studies, the visual appearance of the towers began to play an important
role in the analysis, once they are the most visible elements on the landscape.
This Technical Brochure has the purpose of reporting how those questions have been treated and solved recently around
the world. It will also be shown, how aesthetic towers have been used as solution to mitigate environmental impacts.

2 - FIRST AESTHETIC STUDIES
The subject of the aesthetic of the transmission line towers is not a new issue. During the 60’s, designers and power
lines engineers had already started to study improvements on their aesthetics. One of the first initiatives, was the studies
reported by H. Dreyfuss & Associates, through a publication of Edson Electric Institute in 1968. The document contains
47 innovative proposals for Overhead Line Supports, with different conductor configurations, single or double circuits,
using different materials such as steel, concrete or wood. Outstanding aesthetic solutions were suggested, perhaps a
little advanced for their time, but with a clear vision of future.
The Dreyfuss’ studies were carried out in times when more and more power lines start to cohabitate with citizens and
cars on the cities, disputing their urban space. Transmission lines had to bring more power to downtown of big cities
growing vertically, and/or cities expanding horizontally reaching existing servitudes of lines already constructed.
For these reasons, Utilities in different parts of the world have started to think seriously about the aesthetic of the OHL
supports.
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3 - FIRST INITIATIVES
The first practical initiatives in terms of “aesthetic towers” were not so ambitious and, basically, oriented by the
following principles:
- To compact the lines and the supports as much as possible,
- To reduce the number of tower elements,
- To try to put them invisible or camouflaged in the landscape.
The compact solutions like the monopoles, the portal and V guyed, the chainette and the “cross-rope suspension CRS”, were solutions that have fulfilled those objectives (Figure 1).
Thousands of kilometers of lines were constructed around the world using these solutions, which aesthetic principles
were based on simplicity, slenderness, symmetry, invisibility, reduced number of elements, transparence.
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Figure 1

4 – CIGRÉ STUDIES
Due to the increasing environmental concerns regarding the impact of the overhead lines, and the necessity of
discussing solutions to mitigate them, the former Cigré SC 22, in the beginning of the 80’s, created the WG 02 focusing
on the environmental aspects of the lines. This group finalized its works in 1986 publishing the Technical Brochure
“The Environmental Impacts of High-Voltage Overhead Transmission Lines”. New ideas and suggestions were
presented showing how it is possible to minimize the impact of the overhead lines through new proposals for the land
occupation.
Later on, in 1999, another Technical Brochure entitled High Voltage Overhead Lines - Environmental Concerns,
Procedures, Impacts and Mitigations, was published by Cigré enlarging the discussions about OHL corridors, visual
impact and mitigation measures.
During the 90’s, the aesthetic of the OHL towers became a real issue in some regions. New approaches and techniques
were applied envisaging a better public acceptance. The first “landscape towers” were installed. Aiming to collect all
those new ideas, the Cigré WGB2.08 created a new Task Force entitled “Innovative Solutions for Overhead Line
Supports”. The main objective of this TF, was to collect all the initiatives around the world on aesthetic towers, and to
produce a Brochure that could be a reference book. Contributions were received from 17 countries: Australia, Brazil,
Canada, Denmark, Finland, France, Iceland, Italy, Japan, Norway, Romania, South Africa, Spain, Sweden, Switzerland,
UK and USA. All contributions were equally received as innovatives and aesthetics. An interesting databank was
created showing the relevance of the “aesthetic” on new transmission line projects.
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5 - ADVANCED INNOVATIVE SOLUTIONS
Analyzing the solutions reported on the data bank, it could be identified that the so called “aesthetic proposals” already
adopted by the Utilities, follow three basic principles: to design aesthetic solutions for unique places, for a single line,
or standard aesthetic solutions. Examples of these trends can be found, for example, in Finland, in Denmark and in
France.
Good examples of “landscape towers”, designed for specific places, are those constructed at the beginning of the 90’s in
Finland. They were designed by Studio Nurmesniemi, and installed by Fingrid in the cities of Turku and Espoo (Figure
2).

Turku
Figure 2 – Turku and Espoo Landscape Towers

Espoo

As “aesthetic tower” solutions for single lines (or segment of lines), it can be shown the connection between the cities
of Aarhus and Aalborg in the Northeast of Denmark. Through a competition among architects and designers with public
consultation, a new family of landscape towers was designed (E. Bystrup) and constructed by Eltra (Figure 3).
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The better examples of “standard aesthetic towers” are those experiences performed in France by RTE/EDF through the
so called architects/designers competitions. The first one was carried out in 1994, from which resulted two standard
aesthetic tower families: the “Roseau (reed) and the “Fougère” (fern). The Fougère support consists of a tube tower
whose originality lies on the distribution of conductors in a horizontal position. The “Roseau” type tower is a slender
structure exploring the verticality of the support element, using original technology based on open-work models of
casting material in the lower parts (Figure 4).

I. Ritchie, K. Gustafson
M. Mimram
Figure 4: The “Fougère” and the “Roseau” Towers

The second competition was proposed only among tower fabricators and performed along 2004/2005. The result was a
new standard aesthetic tower named “Arverne” designed by Transel-Linuhonnun.

6 - OVERHEAD LINE TOWERS INTO ARTWORKS
The various experiences, carried out in the world with aesthetic towers were, generally, very successful in terms of
public acceptance. Those initiatives motivated Utilities having lines in sensitive areas, to expand the concept of using
“landscape towers”. Since the 90’s, slowly, the towers were evolving from OHL supports to “urban electrical
sculptures”. In Finland, Fingrid has developed new solutions in the cities of Vihti and Vaasa, that are really
sophisticated sculptures used as towers to support conductors (Figure 5).
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Nummela Tower, Vihti, – Konehuone / J. Valkama

Vaasa Tower – Konehuone / J. Valkama

Figure 5 – “Vihti” and “Vaasa” Towers

In France, a new technique for improving the aesthetic of transmission lines has been utilized by RTE recently. An
innovative approach was used in the city of Amnéville les Thermes, to transform an existent segment of line, in a
monumental piece of art. This was done through the artist works of Elena Paroucheva. She generally applies two kinds
of techniques for improving the appearance of urban infrastructure elements: “Art Installations and Sculptures”. In the
case herein reported, the technique of “art installations” was used to transform 1.3km of “electrical network” into
“artwork”. Four towers were decorated with illuminated dresses transforming them from OHL Supports, in “Dream
Creatures” (Figure 6).

Figure 6 - “Source Water” tower – E. Paroucheva

7 - CONCLUSIONS
Demand for electricity has grown dramatically over the last three decades, and the need for electricity will continue to
grow. As a consequence, different regions of the world will face different challenges, concerning the environmental
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impacts, to supply more power. As far as the transmission lines are concerned, some Utilities will have to construct long
(up to 2500 kms) UHV overhead lines in the near future. For such lines, as reported in item 3, the so called “aesthetic
solutions” will be designed based on simplicity, invisibility, slenderness, compaction, all together driven by costs. On
the other hand, in other regions of the world, the construction of new lines arouses more environmental and aesthetic
concerns. With the growing demand, there will be more requests for alternative design solutions, i.e., for visually
attractive landscape towers. In the majority of the cases, the desirable solution is to hide the structures, putting them
invisible or camouflaged. When, for any reason, this is not feasible, for sure, it is always possible to make them more
aesthetic, more beautiful!
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