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Weight, dimensions, reliability and thermal capability:
the benefits of NOMEX® insulation for high-speed train traction

transformers — the example nf the Auela Express”

At the end of 1999, the "Acela Express” BB 36000 locomatives, Alstom has

will become the first high-speed train 10 designed a triple cumrent transformer for the
run in the United States on the ling operated “Acela Express™ (25 kV/60Hz, 12.5 KV/B0Hz,
by Amtrak between Boston, New York and 12 Kv/25 Hz) known as Class "H” with
Washington D.C. known as the "Northeast 5745 kKVA. Given the different supply volt-
Corridor”. The Bombadier/Alstom consor- ages available on the “Northeast Corridor”
tium has been responsible for construction and the installation of the power units

work. — . below the locomotive, the use of NOMEX®
Use of NOMEX” paper and pressboard mad it brand insulation paper and pressboard has

Based on experience gained with the .m: i mﬁﬁéﬁ M,E ’ mmﬂﬂﬁﬁmﬂr permitted a substantial reduction in weight
TGY Atlantique and Thalys routes and and size.
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Schematic shoveng the lacation of the perwer transfommer in the mator eoach of the "Acels Express”. © Bombardier Alstom Consortitn
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Transfovrner cod manufactured at Alstom’s Medford
ant. NOMEX® paper and presshoand are vsed for
the Lirasonically weldad due! strips and NOMER®

paper for the conchuctar inselation.

Use of NOMEX® paper and pressboard

for the insulation of transformer windings
permits continuous operating tempera-
tures of 160°C with 180°C peaks fora
Class "H” transformer against 105°C and
120°C respectively for a Class "A” version.
Class "H" technology has the advantage
of permitting a substantial reduction in the
cross-section of the copper conductaors of
the windings and an accompanying reduc-
tion of the weight and dimensions of most
transformer components (magnetic
sheets, tank, cooling oil volume), equiva-
lent to 2 total gain of 15% on the weight

As the only material capable of ensuring
appropriate electrical insulation at these
temperatures, NOMEX® by DuPont is used
in paper fom to cover the copper conductors
on the coils and in its pressboard version-
for the spacers, separating the coil layers
and acting as guides for the cooling oil.

Tafanel, a French company which makes
spacers for the "Acela Express” transform-
ers, has acquired a worldwide reputation
in technology of ultrasonic welding of
components made of NOMEX® paper and
pressboard, The production equipment for
the spacers s just one of the developments
by its technical team whose performance

Duect strips made by Tafaned, using NOMEY® press-
board, wirasonically welded on paper Bpes o sheels
of NOMER®, combing easy processing with excellant

is remarkable. It now supplements the
traditional cutting and precision machining
services made available by Tafanel to major
manufacturers for many years,

Transformers for the "Acela Express” are
built in the United States by the Alstom
factary in Medford (Cregon. This resulted
in technology transfer from Europe to the
United States between Alstom, DuFont
and Tafanel and the US production unit,
in particular for the methods to apply
NOMEX® paper and presshoard.

Wiith its unique combination of electrical,
mechanical, thermal and chemical proper-
ties, NOMEX® is the ideal material for
critical high voltage insulation applications.
It contributes to the reliability, service life
and ease of maintenance of high perfor-
mance equipment, such as traction trans-
formers, power generation and distribution
equipment.

The technical solutions proposed by
Bombardier and Alstomwith the use of
paper and pressboard of the NOMEX®
brand are 2 quarantes of performance,
reliability, operating economy and reduced
maintenance for Amtrak. The security
provided by them enables the operator to
focus on the comfort and services to
passengers to make a joumey by "Acela
Express” a new experience in rail travel.

of each transformer. rachanical strength, for optimunn cooling efficiency:
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