
TRANSFORMERS MAGAZINE
ISSN 1849-3319 (Print) ISSN 1849-7268 (Digital)

EDITORIAL BOARD
Editor-in-Chief:  
Mladen Banovic, PhD, Merit Services Int., Croatia 
mladen.banovic@transformers-magazine.com

EXECUTIVE EDITORS
Michel Duval, PhD, Hydro Quebec, Canada
Jean Sanchez, PhD, EDF, France
Michael Krüger, PhD, OMICRON electronics, Austria
Jin Sim, Jin Sim & Associates, Inc., USA
Juliano Montanha, SIEMENS, Brazil
Craig Adams, TRAFOIX, Australia
Arne Petersen, Consulting engineer, Australia
Zhao Yongzhi, Shandong Electrical Engineering 
& Equipment Group Co., Ltd, China
Barry M. Mirzaei, LargePowerTransformers Inc., 
Canada

EDITORS
Daosheng Liu, Jiangxi University of Science and 
Technology, China
Mislav Trbusic, University of Maribor, Slovenia
Dr. Mohammad Yazdani-Asrami, University of 
Strathclyde, United Kingdom
Dr. Shuhong Wang, Xi’an Jiaotong University, 
China

ASSISTANT EDITOR
Pedro Henrique Aquino Barra, MSc, 
EESC/USP – University of São Paulo, Brazil

GUEST EDITORS
See page 11

Art Director: Momir Blazek
Photo: Shutterstock.com
Front page image: Maschinenfabrik Reinhausen
Language Editor: Lidija Kasik

ADVERTISING AND SUBSCRIPTION
Ante Prlic
+44 20 373 474 69
ante.prlic@merit-media.com

TRANSFORMERS MAGAZINE
Transformers Magazine is published quarterly 
by Merit Media Int. d.o.o., Setaliste 150. brigade 
10, 10 090 Zagreb, Croatia. Published art i-
cles do not represent official position of Merit 
Media Int. d.o.o. Merit Media Int. d.o.o. is not 
responsible for the content. The responsibil-
ity for articles rests upon the authors, and the 
re sponsibility for ads rests upon advertisers. 
Man uscripts, photos and other submitted 
docu ments are not returned.
Subscription rates:
Print edition: $115 (1 year, 4 issues)
Digital edition: $54 (1 year, 4 issues)
Online edition - full access: $19 (1 year, 4 issues)
Online edition - free access: free of charge for 
r egistered users
www.transformers-magazine.com

REPRINT
Libraries are permitted to photocopy for the 
private use of patrons. Abstracting is permited 
with credit to the source. A per-copy fee must 
be paid to the Publisher, contact Subscription. 
For other copying or republication permis sions, 
contact Subscription. All rights reserved.
Publisher: Merit Media Int. d.o.o.
Setaliste 150. brigade 10, 
10 090 Zagreb, Croatia
Contact: +385 1 7899 507
Contact: +44 20 373 474 69 UK
VAT number: HR09122628912
www.transformers-magazine.com
Bank name: Zagrebacka banka
Bank identifier code: ZABAHR2X
Bank IBAN: HR8023600001102375121
Director: Ana Jelcic

Dear Readers,

EDITORIAL MESSAGE

Digitalisation as the subject for this 
year's special edition has been 
chosen by the readers and that gives 

it the highest relevance.

Even though digitalisation is today's 
buzzword, yet I often hear people asking 
what it exactly represents in the field of 
transformers. So, I am taking the liberty of 
attempting to explain it.

Looking back, I recall many examples 
where processes have been changed, step 
by step, from traditional to digital. Over 
time, the extent of the changes has grown, 
creating a common trend of making 
things digital(ly). Therefore, digitalisation 
is not something that has materialised out 
of thin air. Rather, it is a culmination of 
different process that have been evolving 
over the last two or three decades, or even 
longer.

My personal experience is similar as 
I have been fortunate to participate in 
some of these processes. More than 20 
years ago, I wrote my graduation thesis on 
automation of transformer testing. This 
was a project where we automated, i.e. 
digitalised, all factory tests so that at the 
end of a test you were able to press a button 
and get all necessary reports. Anyone who 
knows how a traditional test, for example 
a heat run test, used to be conducted, 
how data used to be processed manually, 
and how a report used to be created, will 
very well understand the advantages of 
digitalised testing.

I have also worked in monitoring, and we 
have developed solutions for comprehen-
sive transformer monitoring that enabled 
communication with sensors, insight into 
many transformer parameters from any 
(remote) location, cooling control, etc., 
and this was also the subject of my master 
thesis.

Even then, and that was some fifteen year 
ago, it was obvious that digitalisation 

of many parameters created many 
opportunities, like extraction of 
knowledge on operation conditions 
that had not been available before, a 
possibility to controllably overload a 
transformer using digital models that we 
now call digital twins, etc. At the same 
time, the amount of generated data led to 
a need for digital analytic and diagnostic 
tools, and this was the subject of my PhD 
thesis, ten years ago. In the meantime, 
I have also worked on digital tools for 
simulation of electric, magnetic, and 
thermal phenomena in transformers as 
well as on transformer designing tools.

For years, researchers have worked in 
these and other areas, paving the path of 
doing the things in a digital manner, such 
as integration of the design, manufactur-
ing, and testing functions, remote setup 
and maintenance of manufacturing ma-
chines, digitalisation of documentation, 
etc. In transformer operation, there are 
digital solutions for fleet condition assess-
ment and asset management, predictive 
or condition-based maintenance, etc.

All these individual processes have 
evolved to such a great extent, opening up 
a plethora of opportunities for things not 
even imaginable until recently, not only in 
the field of technology, but also in reference 
to new business models. So, this is what 
we have aimed to tackle in this edition, 
and I am glad that we have collected great 
materials: two interviews and sixteen 
articles that will clarify many details and 
reduce the gap in understanding between 
digital solution creators and potential  
users.

 
We look forward to working with you on 
new joint projects very soon.

Take care and enjoy your reading!

 

Mladen Banovic, Editor-in-Chief
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