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Experience with alternative transformer technologies

SC A2 Power Transformers & Reactors

PS2,\Q2.5 -\ here seem to be conflicting opinions concerning the use of some alternative
transformayr techn ogles at higher temperatures, especially ester-immersed transformers. What is
the experienice of us\ng alternative transformer technologies at higher temperatures? What further
work is needed on this subject?

For power system expertise

Jean- uart, Switzerland; Radoslaw Szewczyk, Poland

Fabio Scatiggio, Italy

Group Discussion Meeting © CIGRE 2022 A o R0 o




Summary

« There is a good record of experience at the industry with various applications of
transformers designed for higher temperature operation.

* These transformers historically used various types of alternative liquids, incl.
esters. Today, developments continue on new types of advanced liquids.

« Continued research is needed for adopting the new liquid solutions but
comprehensive evaluation of insulation systems.

* New solid insulation components are also under development for matching the
Increasing temperatures allowed by new insulating liquids.




Experience of using alternative transformer technologies

Historical data for Japanese traction on-board high temp transformers after 12

o The Iongest reCOI_'d O.f ex_perienC(_e Wlth transformers designed fOI" years of service, showing minimal degradation of aramid insulation.
high temp operation is with traction on board transformers. Transformer | oroormer | Wire | Temsile | Retenfion | Service
Company sample sam.pl-ing strength of Ts mileage
« Technology evolved to high temp applications with hybrid < I B i e T B
insulation systems and mineral oil, then for high temp solutions - 5 st | 110 | somarios
with esters. B B2 C 37.08 94.50 4.491,892.8
* Use of high temp systems with low-flammable, environmentally c 21 E j;i 21;3 jizizz:
sustainable liquids, as recognized by IEC 60076-14 can provide o1 N sie | ssro | aazsorra
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unpredictable energy peak demands,

— weight and dimension limits for fast- deployable power
transformers and for smaller transformers for renewable energy or Compact area station transformer (AST) with synthetic ester
industrial applications, " " :

- fire accidents,

- transformer life extension.

+ Overloadable resilient area station power transformers (AST*) with
esters have been implemented several years ago in US, with no
concerns observed for their operation.

*AST - typically medium power transformers to transform the transmission line
voltage (e.g. 132 kV) to a local area distribution network voltage (e.g. 11 to 33
kV); power rating in the range of 10 to 93 MVA
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Further steps
« Application d_evelopments with high temperature insulation - o 0 [ 0
SyStemS Contlnues for Soybean 1 Soybean 2 Rapeseed F;.zF;\;C()tIEg;EgILTCA Uninhibitoei;:i mineral
— Overloadable resilient power transformers P moc e
- Large wind turbine transformers Life of Nomex® 910 Paper in Paryol ELECTRA 7426°

Nomex® 910 in Paryol ELECTRA 7426 ® Industry Proven System

- Power transformers for offshore installations (floating or submersible)
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 Material research focuses on: oo v /

Ln Life

— Detailed analysis of functional properties of ester liquids, o LIFE = Explivas—30778|

— Detailed thermal evaluations of insulation systems with specific
combinations of insulation materials and liquids (supported by 3 T
party independent certifications),

— Development of state-of-the-art aramid-based insulation components Ll
to compose entire insulation structure of high voltage power ~ J (photo courtesy of Schweizer and Isotek)
transformers, % e
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— Developing characterization methods for proper thermal evaluation of
insulating liquids.




