
Keeping the
Fleet in View
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All around the world, grid operators are being confronted with 
the same challenge: the fact that their equipment is reaching 
old age. It is no longer uncommon to see power transformers 

with a service life of 50 years or more. One of the questions that every 
grid operator is faced with is therefore ‘What sort of shape is my fleet in?’ 
Finding an answer to this question is becoming more and more urgent: 
Fluctuating and higher loads resulting from renewable energy sources are 
increasingly causing the crucial pieces of equipment needed to ensure a 
stable power supply to reach their limits. 

To combat this, Maschinenfabrik Reinhausen has developed a condition-
based method to identify critical units at an early stage: FLEETSCAN 2D. 
The two-dimensional assessment matrix incorporates, firstly, the likeli-
hood of functions failing in order to model the reliability of the fleet. The 
second dimension then considers the loss-of-life and is important for 
making long-term investment decisions. The manufacturer-independent 
evaluation tool is a lean solution on which operators can rely to keep 
their fleets in shape. 
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How is my transformer fleet doing?  

The fleet management solution from MR  

provides the answer in just a few steps. 

Collect Data
A sufficient database is essential to carry out 
the condition assessment. To keep disruption 
times and assessment work to a minimum, 
FLEETSCAN 2D offers three assessment stages. 
Depending on how detailed the assessment 
needs to be, not all three stages have to be 
carried out. Transformer data is already 
available in many cases, so the work involved in 
recording the data is minimal.

1st stage: existing data

The operator provides the data which is already 
available. This includes, for example, the master 
data of the transformers, measurements that 
have already been carried out, and maintenance 
history information. 

2nd stage: on-site appraisal

The second stage involves an on-site appraisal 
which is carried out during operation. In a visual 
inspection, an MR expert uses a checklist to 
examine the transformer for signs of corrosion, 
leaks, and visible damage to the bushings and 
fans. The expert then carries out infrared 
thermography and a complete oil analysis. 

3rd stage: complete testing

If, after the first two stages, there are any 
indications of more significant damage, MR 
performs targeted testing involving extensive 
measurements. These include dynamic 
resistance and partial discharge measurements 
which require the transformer to be taken 
off the grid.

Everything at a Glance
FLEETSCAN 2D makes it possible to clearly 
save all collected data using browser-based 
software. This enables grid operators to retrieve 
all relevant information for any transformer in 
the fleet at any time. 
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Home Asset

ASSET ASSESSMENT

Transformer Management

Transformer Name Substation Manufacturer Year of M. Rated Voltage (HV) Rated Power Primary Serial Number

T 1 UW AB Siemens 1963 110 kV 45 MVA 92456278

T 3 UW AB SGB 1972 110 kV 39 MVA 42521378

T 5 UW CP ABB 1991 110 kV 35 MVA 71246844

T 7 UW CP Siemens 2004 110 kV 65 MVA 31514796

T 2 UW AB ABB 1951 110 kV 24 MVA 21725394

T 4 UW CP Schorch 1982 110 kV 80 MVA 32445562

T 6 UW CP ABB 2002 110 kV 66 MVA 95721681

Add Transformer
ListMap

Map List
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Would you like to use FLEETSCAN 2D to assess your fleet of 
transformers? Alexei Babizki would be delighted to advise you:

  A.Babizki@reinhausen.com
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Evaluation
Following data recording, it is time to move on to 
the core element of FLEETSCAN 2D: the 
evaluation. Using an algorithm developed by MR 
and the University of Wuppertal, the condition 
analysis is carried out in two indices:

• �The failure risk index measures the likelihood of 
functions failing. 
These values provide important reference 
points for the maintenance strategy, which is 
crucial for the OPEX budget.

• �The loss-of-life index is a key variable when 
making long-term investment decisions, and is 
therefore relevant for the CAPEX budget.

For the assessment, the results of the two 
indices are transferred into an XY diagram. The 
condition of the fleet can thus be visualized 
simply: The more transformers that are located 
in the quadrants near the origin, the better the 
condition of the fleet and vice versa.

Recommendations
Once the assessment is complete, an MR expert will 
take a detailed look at the results, check the 
plausibility of the data, and offer recommendations. 
The grid operator will then receive a comprehensive 
report from which the measures that need to be 
taken, such as maintenance tasks and investment 
decisions, can be derived. Depending on the 
condition of the fleet, MR recommends that the 
FLEETSCAN 2D assessment be repeated every 
three to five years.

FLEETSCAN 2D

Transformator-Flottenbewertung nach der Fleetscan2D-Methode

Seite 18

3.4 Zusätzliche Informationen

3.4.1 Altersverteilung der Flotte

Das Durchschnittsalter der bewerteten Flotte beträgt 43,7 Jahre. Die beiden nachfolgenden 

Diagramme veranschaulichen die Bewertung von Lebensdauerverbrauch und Wartungsdring-

lichkeit gegenüber dem Alter der Flotte. Die Bewertung nach der Fleetscan2D Methode ist 

unabhängig vom Alter des Transformators.

Der Lebensdauerverbrauch steigt nicht zwingend mit dem tatsächlichen Alter. Die Streuung 

des Lebensdauerverbrauchs nimmt jedoch mit zunehmendem physischen Alter zu:

FLEETSCAN 2D

Transformator-Flottenbewertung nach der Fleetscan2D-Methode

Seite 16

3.3 Auffälligkeiten Thermografie

Von den 42 Transformatoren wurden bei 1 abgeschalteten Transformator keine Thermogra-
fieaufnahmen gemacht. Bei den restlichen 41 Transformatoren wurden bei 4 Transformatoren 
Auffälligkeiten festgestellt. Nachfolgend eine Aufstellung:

Die Auffälligkeiten sind in den nachfolgenden Bildern dargestellt und beschrieben:

Genland, Trafo 12: Lüfertmotoren beidseitig, einige Lüftermotoren werden etwas wärmer, ggf. 
Lager defekt, Motoren überprüfen

UW Trafo Bemerkung

Athenried 13 abgeschaltet, keine Aufnahmen

Gendorf 11 0,4kV, Lüftermotor, Motor überprüfen, Strom messen

Genland 12
Lüftermotoren beidseitig, einige Lüftermotoren werden etwas wärmer, viel-
leicht Lager defekt, Motoren überprüfen

Urgstadt 12
10,5KV, Trafodurchführung, x (L1), könnte Verschraubung auf Durchfüh-
rung sein, auch Öl- Gasanalyse durchführen (65% Auslastung)

Wegrund 11
10,5KV Trafodurchführung, y (L2), Temperatur nimmt zum Trafo geringfü-
gig zu, könnte sich also um eine Fehlerstelle im Trafo handeln - Öl- Gasana-
lyse vornehmen! (15% Auslastung)

FLEETSCAN 2DTransformator-Flottenbewertung nach der Fleetscan2D-Methode

Seite 1
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Loss-of-life index Transformer

Arrange for  
replacement

Take out of operation

Plan repair measures

Test service-life 
extension measures

Normal operation

Perform  
maintenance work
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One System—Many Advantages

“The FLEETSCAN 2D method enables us to objectively assess
the technical condition of our transformers. The detailed 
recommendations and the 2D matrix help us to make operational
and strategic decisions relating to asset management”

Martin Hentschel, Head of the Power Supply department at Stadtwerke Mosbach GmbH 

Increased Service Life
Thanks to the detailed, pragmatic, and independent recommendations 

provided by the MR expert for each transformer, the service life of the 

fleet can be increased by implementing targeted measures, without large 

investments necessarily being required. 

Digital Solution, Simple Handling
Users of FLEETSCAN 2D are able to manage all relevant information 

about the transformer themselves thanks to web-based software.

All of the data that is collected and the assessments that are performed 

on each piece of equipment are available at any time. 

Practice-Oriented
Thanks to a flexible choice of test stages, downtimes are minimal.

Only the tests that are absolutely necessary are carried out. Following

the assessment, service managers and asset managers are presented

with results which they can transfer directly into practice.

Overview of the Entire Fleet
Asset managers obtain a clear overview of the condition of their fleet, 

enabling them to plan their OPEX and CAPEX budgets effectively. 

Thanks to the results of the condition assessment, strategic planning can 

be carried out in a simpler and more structured manner.

ISO 55000 Standard 
FLEETSCAN 2D and its extensive documentation help grid operators to

meet the requirements of the ISO 55000 process. This industry standard

structures and assists asset management activities and in many countries

is becoming the benchmark for utility and industrial companies.


