










Stakeholder comments 

any legislated value Load/No Load loss levels will 
inherently be sub-optimal as it will not take into 
account the particular circumstances in that utility. The 
resulting over expenditure on such transformers will in 
turn mean that investments in other areas which would 
have resulted in a much greater impact on losses will 
be reduced, so that overall a sub-optimal result is 
achieved. 
 
 
 
 

 
EURELECTRIC  

 
General 
Comments 

 Environmental issues: 
 
A number of important changes in the current environment 
now need to be incorporated in any assessment of 
transformer losses but have not appeared in the report: 
 

(a) Distributed Generation at LV: 
 

If widespread distributed generation occurs then the 
loading on Distribution Transformers will decrease. 
This means that the load losses on the Distribution 
transformers will be so low that any investment in their 
minimisation could end up stranded. More correctly, the 
Load Factor and Trafo Utilization factor should take the 
impact of DER into account in assessing capitalization 
rates. 

 
(b) Cost of Energy 

 
Iron losses are constant and are capitalized at the Long 
Run Marginal cost per kWh. However as renewable 
resources increase,  the LRMC will decrease, and 
again this needs to be taken into account e.g. Ireland 
has about 15% of electricity from Wind today and will 
have 40% by 2020. 

 
(c) DER Transformers 

With regard to environmental impact please  have 
to have a look at the MEEuP methdology, to which 
we are bound by contract with the European 
Commission. 
See related link on: 
http://www.ecotransformer.org/methodology_2.php 
 
 

http://www.ecotransformer.org/methodology_2.php
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the oil industry would be more appropriate. 
 

(e) CO2 Emissions from embedded materials: 
 

The report attempts to assess the amount of 
embedded Co2 incurred in the production of the 
materials from which the transformer is made. For most 
CO2 Assessments what is actually measured and 
accounted for is the CO2 emissions in use, not what 
was incurred in the production value chain. 
 
If it is proposed that the embedded CO2emissions 
incurred in production are to be eaningfully included 
then the CO2 involved at allstages of production, from 
minimng to refining and assembly, in every country 
involved taking into account the transfport method used 
and the source of fuel used e.g. if hydro /nuclear used 
in refining then no CO2, whereas if Coal used then a lot 
of Co2. 
 
Such exercises are extremely complicated and 
generally impractical. A review of the environmental 
assessment methodology used should be considered. 
 

Procurement: 
 
An approach to Procurement which allows flexibility in the 
trial of new technologies whilst having regard to EU 
Tendering procedures should be considered. 
 
One such approach would be to tender for two options, one 
which had new technology e.g. Amorphous Core, and the 
other which used traditional technology Silicon Steel. 
 
This would provide relative prices and capitalised losses for 
both technologies so that the marginal cost of the reduced 
losses on Amorphous Core could be seen in relation to that 
using Silicon Steel. This would allow the Tender award to 
be split to the extent that the utility wished to encourage 









http://www.electropedia.org/
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Stakeholder Section Page Comment VITO and partners Reply 

Task 2 

DKI / ECI   UCTE no longer exists. Now see www.entsoe.eu. replaced 

PCPM / ECI Table 2-8 102 If the installed capacity of power transformers in EU is 2000 GW in 
EHV and HV + 1000GW in power plants, then 230 GW (8%) cannot 
be the market 

Table is about sales not stock 

 

ThyssenKrupp 
Electrical Steel 
(TKES) 

2.2.6.7 114 General Remark: We propose to use the commonly used 
product wordings and abbreviations: GO, CGO and HGO 

GO= Grain Oriented Electrical Steel  

[Note: Silicon steel is not exact, since it covers also Non-Grain 
Oriented Electrical Steels, which are different products for other 
applications than transformers. The name GO is also clearer 
than CRGO (=Cold Rolled GO) or GOES (=GO Electrical Steel), 
which mean the same.].   

CGO= Conventional Grain Oriented Electrical Steel  

HGO= High permeability Grain Oriented Electrical Steel (High 
permeability steel + domain refined high permeability steel). 
Note: The expression HIB is a product name of one Japanese 
GO producer. Better use HGO 

Facts regarding the GO Market 

During 2004-2008, global GO market grew strongly from 1500 
kt/y to 2200 kt/y, due to a strong demand especially from 
emerging markets like China and India. The capacities of the 
global producers were fully used. In 2009, when demand 

Adapted 

http://www.entsoe.eu/




http://www.tdeurope.eu/en/raw-material/transformers-indices/current-month/
http://www.tdeurope.eu/en/raw-material/transformers-indices/current-month/
http://www.zvei.org/index.php?id=488
http://www.zvei.org/index.php?id=376
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UBA 2 general Interaction transformer scenarios <-> electricity system scenarios: 

While the preparatory study contains data and information on the 
general development of the European electricity system 
(development of consumption, which in turn is partly dependent on 
the demographic and infrastructural development; development of 
electricity savings, which is partly dependent on the policies and 
measures in place; development of distributed generation) as well as 
on the expected development of sales until 2020, it neglects the 
interaction between both. This interaction should be explicitly 
modelled (cf., e.g., the transformer scenarios differentiated by two 
scenarios of the development of the electricity system, PRIMES 
TRENDS and PRIMES EE/RES, in Irrek et al. 2008, see above). 

We think that this would lead to beyond 
the scope discussions. 

UBA 2 general Sales, sales growth and prices of transformers and transformer input 
materials (transformer commodity prices) can change a lot from one 
year to another. It remains unclear to which extent the short-term 
analysis of market trends, expenditures and prices in Chapter 2 will 
be used for calculating the expected developments until 2020. 

In particular, the prices for input materials (copper, steel, aluminium) 
can change a lot depending on the general economic and market 
situation in the world, regional and world-wide market concentration, 
capacities of manufacturers, etc. Therefore, Task 2 should carefully 
analyse, on which prices or price ranges the calculation of LLCC and 
thus the design of policies and measures should be based. 

Indeed the market is very volatile 
currently, but it is hard to take this on 
board and will remain uncertain 
anyhow. It should be tackled in the 
sensitivity analysis 

UBA 2 general Important market information missing: 

Besides optimisation of windings and core design and the not yet 
feasible option of using superconducting technology, the most 
important technical options to reduce load and no load losses of 
distribution transformers are the application of improved cold rolled 
grain oriented (CGO) steel, with improved cutting technology and 
decreased lamination thickness of 0.23 mm, and the change from 
CGO steel technology with crystalline atomic structure to amorphous 

CGO will be updated (see Thyssens 
comments). 
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UBA 2.2.5  Since lifetime of transformers in practice partly even exceeds 40 to 
50 years, and since exchange of existing stock will take a long time, 
it should be considered to extend the timeframe of calculations to the 
year 2050. 

Could be in the sensitivity analysis. 
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Stakeholder Section Page Comment VITO and partners Reply 

Task 3 

TB TCS General  
 Higher utilisation factors (e.g. sweating the assets) increases the 

costs of lost energy, lower losses can be obtained by operating 
at lower utilisation or transformers with larger than necessary 
conductors.  

 

Thanks. This should confirm the 
relative low load factors (Pavg/s) in 
section 3.2.2.1. This argument will be 
added to the text. We illustrated this 
with an example. 

TB TCS General  
 Equipment efficiency is stated at nameplate rating. There should 

be no reference to efficiency at any other load factor. Lower 
utilisations mean lower efficiencies. But this means the 
transformer can have an efficiency close to zero when it is off 
load. If higher efficiency in operation is the desired goal then 
there needs to be a change to smaller rated but more 
transformers. In reality this needs a change in network design 
policy and is probably not a good idea in the longer term.  

 

 
UK Utility Approach to Distribution and Medium Power 
Transformers  

 Transformer losses are governed by the design of the 
transformer in accordance with the utility specified capitalisation 
formula as suggested. However, there is a focus on significant 
noise reduction in the specifications which aligns with the 
reduction in no load loss.  

 

 We have specified noise levels which we think the industry 
needs to meet and not what the manufacturer can produce. This 
in turn challenges the manufacturer to improve his products and 
find new solutions to achieve the required noise level.  

 

 No load loss is considered to be the most important as it is 
always consumed when the transformer is energised. Load loss 
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- Owners of large industrial plants 

- Owners of small industrial plants or sites in the tertiary sector 

- Owners of small industrial transformers 

- Engineering firms, ESCOs, energy consultants and planners, 
who often have a large influence on decisions, particularly in 
small industrial plants and the tertiary sector 

- Users that are not owners, e. g., shops or offices renting 
space in tertiary sector sites 

- Large transformer manufacturers  

- Small transformer manufacturers 

- Steel, copper and aluminium manufacturers. 

Policy options to be developed in Task 7 will have to take into 
account the differences in market position, incentives and 
disincentives, barriers and obstacles, capabilities and capacities, 
knowledge and decision processes of these different actor types in 
the transformer market chain. Therefore, this should be analysed in 
more detail and in sufficient differentiation in Task 3. 

UBA 3 130 The transformer lifetimes identified are reasonable. However, 
lifetimes should be differentiated according to the subcategories 
identified in Task 1. For example, Targosz/Topalis/et al. 2008 (see 
above) differentiated between lifetime of liquid-filled and dry-type 
transformers in industry, while the preparatory study has the same 
value for both. Moreover, it should be noted that application in 
practice can deviate from the lifetimes identified. In particular, in 
many cases, lifetime can exceed the one identified. This should be 
mentioned in the text 

It is suggested to add a window of 
lifetimes for the sensitivity analysis 
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materials 

 
 
T&D Europe 
 

4.1.2.1 First 

sentence 

153 The windings have to be insulated (normally coated by varnish or paper) 

 

 

Will be 
integrated in 
the text 

 
 
T&D Europe 

4.1.2.1 tank /Frame 154 
The tank has four purposes: it contains the oil in liquid-immersed 

transformers, 
protects the active part from the exterior environment allows the transmission of heat 
between active part and cooling devices and is a support structure for the accessories 
and control equipment. 

Will be 
integrated in 
the text 

 
 
T&D Europe 

4.1.2.1 Cast 

compound 

154 Porcelain or epoxy cast for distribution transformers are mainly used for 

bushings in oil-immersed transformers. 

Will be 
integrated in 
the text 

 
 
T&D Europe 

4.1.2.1 Coatings 154 New IEC 60076-1 indicate to use ISO 12944 for corrosion protection 

definition 

Will be 
integrated in 
Chapter 1, if 
not already 
there. 

 
 
T&D Europe 

4.1.2.2 EcoReport 

BOM 

155 A very small quantity of silver is used in the contact on load tap changer and on special 
request for off circuit tap changer. Manufacturers of these accessories could indicates 
these quantities 

This material is 
considered 
negligible in 
the BOM, in 
comparison 
with the other 
quantities in a 
transformer. 

 
 
T&D Europe 

4.1.4.1 157 
Stakeholders are welcome to comment on the value of the availability factor 

(0.5) for DER transformers. Following information of the manufacturer DER 

transformers are supplied during 220 days per years with average load 

during theses days of 0,7.  That means 0,5 seems to be correct. 

Thank you for 
this feedback.  
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magnetic steels. 

 
 
T&D Europe 

4.1.4.3 159 

For dry-type transformers, the HD538 standard does not mention a related sound level. 
This standard is under revision with number EN 50541-1 This new standard will  
propose several lists of noise level and will be published end of 2010 

For chapter 1: 
Is it possible to 
have a copy? 

 
 
T&D Europe 

Table 4-11: 161 Sheetmetal Scrap 5% : If scrap include tanks and core the scrap is more 7% This average 
value (5%) has 
been agreed 
during the 
meeting and 
will be kept. 

 
 
T&D Europe 

Table 4-11: 161 
Compliance between the table 4-11 and the text 4.1.5 related to the 

thermal  cycling and material cycling The options 
presented in 
table 4-11 
(100% thermal 
recycling) only 
refer to the oil. 
This 
misleading info 
will be 
completed. 

 
 
T&D Europe 

 162 
The electricity rate was estimated at 0.07115 Euro/kWh in chapter 2 for all 

base-cases, except for DER transformers (BC 5 and 6) for which a rate of 

0.3 

Euro/KWh84 has been applied. The electricity rate should be different for the 

large power transformers and the others transformers. 

This will be 
taken account 
in chapter 3 if 
more inputs 
are provided. 

 
 
T&D Europe 

Under table 4.12 163 
The oil is changed every 12.5 years on average, for a transformer technical 
lifetime of 35 years (see chapter 2): the initial quantity of oil was thus multiplied by 2.8 
in the Bill of Materials.  See our previous remarks in page 159 table 4.10  according to 
the additional volume and change of oil ; 

This will be 
corrected: we 
will now 
assume that 
the oil is not 
replaced 
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during the 
whole lifetime 
(for all types of 
transformers) 

 
 
T&D Europe 

Table 4-26: 190 Table should be revised according to the previous remarks done; It will be done. 

 
 
T&D Europe 

 197 

Stakeholders and operators are welcome to comment on the financial benefits 
oftransformers recycling/selling at the end-of-life. Manufacturers indicate that there is a 
balance between the expenses and the incomes. No benefits on these operations; 

We understand 
that this is in 
accordance 
with the text. 

 
 
T&D Europe 

 197 
Despite a small amount of power transformers in stock, these transformers 

are 
responsible for about half of the overall impacts due to power and distribution 
transformers in EU. Manufacturers are surprise by this conclusion and think that there 
is a mistake in assessment of the impact of large transformers. We think that this 
impact is widely smaller than  half of the overall impact. 

We are also 
surprised but 
could not find 
any 
explanation. 

The stock of 
power 
transformers 
(GVA) is 
precisely 
known (UCTE) 
(ENSOE) and 
transported 
energy 
(Eurostat). 
Taking the 
base case 
transformer 
performance 
(as put forward 
by T&D) this 
leads to such a 
result. 
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UBA 4.1.4.1 158 With regard to the annual losses presented in Table 4-9, it should be made more clear 
that these results strongly depend on the loading assumed. Sensitivity analysis of 
different loadings would show how loading assumptions influence the choice of a 
product. 

The sensitivity 
analysis will be 
done in 
chapter 6. The 
calculations 
will be made 
clearer. 

UBA 4.2 160 The deviation from the scope defined in Task 1, i.e. the exclusion of line voltage 
restorers and phase-shifting transformers as well as control transformers from the base 
cases, is not explained in the study. 

 

With regard to the size of the transformers in the base cases, it should be considered 
to include a further base case of smaller MV/LV distribution transformers. Although 
there is a tendency to increased size, and 400 kVA will probably be a good choice for 
the average transformer, there are many transformers sold in the market of lower size 
(e.g., 160 kVA), with different characteristics. In addition, it should be carefully checked 
if the size of the industrial transformers is really an average figure (maybe slightly 
oversized). Moreover, for the analysis of impacts on the market, it is very important not 
only to present typical sizes of average products, but to give figures on the distribution 
of sizes within a base case category, e.g. the distribution of sizes of distribution 
transformers and industrial transformers. 

Task 1 will be 
completed 
regarding this 
matter. 

According to 
the discussion 
held during the 
Stakeholder 
meeting, it was 
decided to 
keep the power 
rating of the 
distribution 
base-case as 
such. The 
distribution of 
sizes of 
distribution 
and industrial 
transformers 
will be possibly 
be added in 
Chapter 2 if 
data available. 



mailto:hdk@eurocopper.org




http://www.ptd.siemens.ru/files/14765.pdf


Stakeholder comments 

TB TCS manufactured from mild steel. 
 

Hitachi   Some layouts problems (tables not fully visible) 
Will be 
improved 

Hitachi   The BCs are below 25 kV (as defined in EN standards) 
Will be 
integrated in 
the text 

Hitachi   There is no scrap during amorphous material manufacturing. 
 Will be 

included in 
chapter 6 

Eurelectric 4.1.2.2 154 CO2 impacts are dominated as they say be use phase ( ie losses) however the COP2 
impact will vary dramatically between countries due to generation mix - NB France 
Nuclear, German./ Danes Wind, Scandinavia hydro. Note also UK future low carbon 
gen targets and 35GW renewables by 2020.....  From raw material impact - similar 
arguments - if we look at ENERGY impact from use of aluminium coils its high, but as a 
lot of Al comes from Canada and Norway where hydro significant the CO2 impact is 
low.......! 

 

As explained 
during the 
stakeholder 
meeting, the 
electricity mix 
has been 
assessed 
previously to 
define the 
methodology 
(it is common 
to all 
preparatory 
studies) and is 
not expected to 
be re-
calculated. 

Eurelectric 4.2.1 161 Distribution trafos bought in ESB are sealed for life. Power Trafos have their oil filtered 
but not replaced. What utilities are replacing transformer oil??? This will be 

taken into 
account in the 
future: the oil 
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is not 
considered to 
be changed 
over the whole 
lifetime. 

Eurelectric 4.3.1 171 In UK Oil is recycled, not incinerated. 
 More details 

will be asked 
on this 
comment. 
Different end-
of-life 
scenarios can 
of course be 
considered. 

TB TCS  160 400 kVA distribution transformer is not a main standard.  630 kVA  
would have been a better rating for this 
 

100 MVA power transformer is much larger than most medium power  

and much smaller than most transmission size units.  It would have  

been better to split this into two sections as IEC does i.e. up to 100  

MVA and above 100 MVA with the smaller size around 60 MVA and  

the larger unit about 300 MVA. 

According to 
the discussion 
held during the 
Stakeholder 
meeting, it was 
decided to 
keep the power 
rating of the 
distribution 
and power 
base-cases as 
such. The 
distribution of 
sizes of 
distribution 
and industrial 
transformers 
will possibly be 
added in 
Chapter 2 if 
data available. 
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TB TCS 4.1.4.3 159 The definitions imply sound level is measured in terms of sound power level,  
but this section would suggest that the noise level is discussed in terms of  
sound pressure level.  The document needs to be consistent in terms of either  
sound power or sound pressure. 

The report will 
be harmonised 
regarding the 
sound 
parameter. 

 

    

 

    

 

 

 

 

 

 

 

 

 













Stakeholder comments 

 
 
T&D Europe 

Grading 

and 

designation 

of grain-

oriented 

steels 

207 
The most frequently used system that of the American Iron and 

Steel Institute (AISI), Not true in Eu where the most frequently used 

system is IEC and EN; 

Adapted 

 
 
T&D Europe 

Potential 

barriers for 

up-take 

213 
Technical development are necessary in most of European company to 

fullfill completely European standard and IEC standard regarding ability to 

withstand  short circuit tests 

Added 

 
 
T&D Europe 

Potential 

barriers for 

up-take 

213 
It seems not possible to be in compliance with European standard and IEC 

standard for rated power above 1MVA Added 

 
 
T&D Europe 

Potential 

barriers for 

up-take 

213 
Long time reliability for three phase transformers  as demanded by 

European utilities is not demonstrated on European networks. 

  

Added 

 
 
T&D Europe 

Potential 

barriers for 

up-take 

213 
It will be interesting to have the lower possible level of losses with standard 

magnetic steel to have a true comparison between the technology. See developments noted 
by Thyssens, it is an 
issue of BNAT section. 

 
 
T&D Europe 

Table 5-6: 
Analytic 
model core 
and 
conductor 
material 
mass 
estimation 
(reference is: 

214 
These value could be widely different depending on the manufacturer, the 

technology, the magnetic steels used and the price ratio between  copper 

aluminium and magnetic steel; 

Discussed in the 
stakeholder meeting. 

An enquiry has been 
launched to the 
manufacturers. 
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T&D Europe 

Table 5-7: 

Scaling 

factors for 

obtaining 

other 

transformer 

data. 

214 
These value could be widely different depending on the manufacturer, the 

technology, the magnetic steels used and the price ratio between  copper 

aluminium and magnetic steel 

Discussed in the 
stakeholder meeting. 

An enquiry has been 
launched to the 
manufacturers. 

 
 
T&D Europe 

Table 5-8: 

Comparison 

of different 

types of 

transformer 

insulation 

medium 

215 
This table should be reviewed for the following reasons: 
 Only dry type transformer have test defined by standard that prove their fire 
behaviour. In the head of the table it is necessary to indicate class F1. 

Silicon do not have the same fire safety than dry type transformers for the above 
reasons. 

Discussed in the 
stakeholder meeting. 

Table is removed. Text is 
updated. 
Recommendation for 
updated standards is 
added. 

 
 
T&D Europe 

Table 5-8: 

Comparison 

of different 

types of 

transformer 

insulation 

medium 

215 
In the head of the table it would be useful to indicate K level for natural 

ester (refer to IEC61100).   Discussed in the 
stakeholder meeting. 

Table is removed. Text is 
updated. 
Recommendation for 
updated standards is 
added. 

 
 
T&D Europe 

Table 5-8: 

Comparison 

of different 

types of 

transformer 

insulation 

medium 

215 
In the head of the table it would be useful to indicate K level for Silicon 

(refer to IEC61100).  The behaviour of silicon transformer under fire had 

never been tested under standardisation condition and pressure in the tank 

could lead to special results. 

Discussed in the 
stakeholder meeting. 

Table is removed. Text is 
updated. 
Recommendation for 
updated standards is 
added. 

 
 

 
218 

Table 5-9: Analytic model result for a 1000 kVA oil filled distribution 

transformer (BC 2in chapter 4) (TBC). The trend given in this figure are Could be explained by 
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coil then balances its current distribution to match the high voltage coil 
current distribution eliminating most of the axial force. 
- core/coil assembly  
Core-coil assembly is different in that the whole core is moved into the 
coil window(s) at one time.  The core is opened up, pushed into the coil 
windows using sleeves that keep the laminations from getting caught on 
the inside of the coil window.  The cores are stress sensitive-they need 
to hang off of the coils rather than having the coils hang off of the core. 
It is preferable to have the core joints at the bottom in a finished unit. 
The joint design particular to amorphous cores- there is one step more 
overlap than in a silicon iron core. 
 
- design requirements  
Special design requirements for amorphous cores apply. 
For the two typical design types shown below please take into account:  
Amorphous ribbon  is available in widths of 142, 170 and 213.3 mm, 
multiple widths can be stacked side by side. 
 
A design induction of 1.35T allows 110% overvoltage without saturation. 
At 85C core temperature (hotter than cores get in normal operation), 
110% overvoltage is 7 VA/kg.  The core space factor should be 84%.  
The core material density is 7,200 kg/m3. The cores should be 
supported from the coils.   
 
 



Stakeholder comments 

 
 
 
Global activities & Capacities 
 
After several years of use in the United States, other countries became 
interested and adopted AMT. The following section describes current 
AMT activities in different countries.  
 
Japan:  
Currently, there are at least four Japanese manufacturers offering AMTs 
commercially. It is estimated that Japan has over several hundred 
thousand units installed in the field and operating satisfactorily for over 
18 years.(epri). 
Hitachi Metals, the parent company of Metglas, has an amorphous 
metal manufacturing facility in Japan. 
 
India:  
Currently India has the largest installed base, surpassing the United 
States. There are currently three manufacturers of AMTs in India while 
others have already invested in AMT equipment and will begin 
production in 2010. 
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China:  
There are two amorphous metal (AM) core manufacturers who supply 
cores to transformer manufacturers. There are now many (15+) 
manufacturers of AMTs in China.  
 
Taiwan:  
Taiwan Power is now a significant user of AMTs. There is an AM core 
manufacturer in Taiwan with a subsidiary in China since 2005, and three 
manufacturers of transformers are AMT suppliers. 
 
Bangladesh: 
There is one (1) manufacturer of AMTs in Bangladesh. 
 

Other Asian Countries:  
KEPCO in Korea and Meralco in the Philippines are now significant 
users of AMTs. Australia and Thailand have initiated adoption and are 
now purchasing small quantities of AMTs.  
 

South America:  
An Indian AMT company has started manufacturing AMTs in Brazil. In 
response to this market entry, an AM core manufacturer has emerged, 
supported by five (5) transformer manufacturers. These five (5) 
transformer manufacturers will source AM cores from this core 
manufacturer and produce AMTs.  
 

North America:  
The US Department of Energy (DoE) had passed a minimum 
performance efficiency standard (MEPS) that came into affect January 
2010 and requires some of the highest mandatory efficiencies in the 
world.  
Several Canadian utilities have started evaluating this product and 
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Also tolerance of losses has changed recently. More often utilities 
reduce the tolerance of losses to, e.g., 0% instead of 15%. Seedt guide 
However, several utilities have evaluated AMTs, and now ENEL in Italy 
and ENDESA in Spain have stepped up AMT purchases. 
 
Worldwide market share of AMTs is quite significant with about 3 million 
single phase units and a few hundred thousand three phase units. It 
represents about 5% market share worldwide. 
 

Hitachi Metals/Metglas® is the worldwide biggest promoter of 
amorphous technology in distribution transformers, their capacity of 
amorphous ribbon was at the level of 50 000 tons/year in 2007 and 100 
000 tons in 2010. Further similar capacity expansions are under 
evaluation. 
 
The 2010 yearly Hitachi Metals/Metglas® capacity exceeds 140.000 
units of 400 kVA three phase transformers at Ao/2- Bk classification (EN 
50464 Standard), which is equivalent of the European distribution 
transformers yearly market. 
 
Besides the top company, there are several companies which can 
manufacture amorphous materials in China.. Advanced Technology & 
Materials Co.,Ltd is listed on the Shenzhen Stock Exchange. It is 
planning a drastic increase in capital expenditure. (nomura) 
Lately it has been announced in the Chinese press that this 
manufacturer will have a 40.000 to capacity set up by the end of 2010. 
 
Amorphous transformers have not yet found their way into the European 
market. In 1997 about 161 amorphous transformers were installed in 
Europe. Recent analysis of these transformers in Belgium showed that 
there was not any core performance degradation after more than a 
decade. More recently, as already mentioned in chapter 2, the energy 
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company ENDESA (Spain) started a pilot project with 20 units of 
amorphous core transformers (400 kVA). Other major European utilities 
are following this example. 
 
Outlook 
The situation described above has been changed considerably for the 
following three reasons: first is the recent energy cost increase and 
unreliable/unpredictable fossil fuel supply; second is the cost increase of 
raw materials for transformer cores and conductors.  Especially noted is 
the recent price increase of conventional 
 
transformer-core metals which historically have cost less than 
amorphous alloys.  Third, the saturation magnetic inductions of Fe-
based amorphous alloys have been increased, resulting in reduced 
transformer sizes requiring less material.  In spite of the increased flux 
density in the core, core loss has decreased and transformer noise has 
been considerably reduced [1].   
These factors have recently resulted in amorphous metal-based 
transformers which are cost competitive with the conventional 
transformers.  Souk smm1 
Technically important magnetic properties of the newly developed 
amorphous Fe-based alloy, Metglas® 2605HB1, are depicted in Fig. 1 in 
comparison with those of a commercially available Metglas® 2605SA1 
material and commercial M2 grade silicon steel.  M2 grade material was 
chosen as it is one of the most advanced silicon steels.  The 
representative points such as  

B(80 A/m), remanence Br and coercivity Hc are listed in Table I below 

 













http://www.opsprograms.com/
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