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◆Global industrialization and carbon 

control 

◆Power sector –Amorphous solution

◆Present and Tomorrow 

◆Company 



Current actions fall short of what is required



Power sector carbon control 



What is Amorphous ？

Crystalcooling and solidification

Molten Metal

Amorphous

Slow quenching

Adequate 
cooling time

Rapid 
cooling 

Molten Metal

cooling and solidification

Rapid quenching

机电耦合系数高

电阻率高
100℃ 1/2500S 25±2 um 1600℃ 



Green producing 

机电耦合系数高

电阻率高

The CO2 emission per ton of 

amorphous ribbon production is 

730kg 
less than that of silicon steel

Amorphous 

ribbon 

production 

process

Silicon steel

production 

process

~10m

~1000m

Molten steel is rapidly cooled at a 

rate of 1,000,000℃/s , 

the thickness of ribbon is only

0.03mm



Amorphous Ribbon







Flat core E-vans core 3D core

Typical Amorphous Transformer 35kV and below 

10MVA and below



Application of amorphous transformer

Power Grid

New energy generation

Rail transit

Data center

Public buildings



Take transformer capacity of 630kVA as an example:

Terms No-load Loss（W） Load Loss（W）

CRGO TR 540（Tier2） 4600

AMT 185 4600

Annual Saving（kW·h） 3109.80 30% of load rate

30 years Saving(kW·h ) 93294.00 30% of load rate

Take transformer capacity of 630kVA as an example:

Calculated using average electricity prices in 

Germany(0.35USD/kWh), 1088.43$ will be saved yearly, 32652.90$

will be saved through the whole transformer life.

Green operation 



⑤ Packaging

Pack the cleand 

amorphous ribbon

④ Flush and dry

Clean and dry the 

amorphous material

② Crush
Use machine to grind 

the scrap cores

⑥ As amorphous raw material, 

remelting in the furnace
Remelting in furnace, making full use of 

production of amorphous ribbon again

③ Magnetic 

separation

Separate useless 

substances (epoxy) 

from amorphous 

bands

① Recycling 

scrap cores

Green recycling 



Global AMT footprint



Price comparison
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Sillicon steel(23RK85) Amorphous alloy
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The develop history of transformer core material



Tier1&Tier2 transformer efficiency Standards

Energy Efficiency Distribution Transformer Policies set out the MEPs for three-phase, liquid-

filled and dry-type, medium power transformers in Europe (Ec, 2014). The first set of 

requirements took effect on 1 July 2015 and the second (more stringent) tier 2 took effect on 

1st July 2021. 

Source: https://ec.europa.eu/energy/en/topics/energy

efficiency/energy-efficient-products.

Rated 

Power(kVA)

Tier 1 (from July 1, 2015) Tier 2 (from July 1, 2021)

Max. no-load 

losses P0 (W)*

Max. load 

losses PK (W)*

Max. no-load 

losses P0 (W)*

Max. load 

losses PK (W)*

≤ 25 70 900 63 600

50 90 1100 81 750

100 145 1750 130 1250

160 210 2350 189 1750

250 300 3250 270 2350

315 360 3900 324 2800

400 430 4600 387 3250

500 510 5500 459 3900

630 600 6500 540 4600

800 650 8400 585 6000

1,000 770 10500 693 7600

1,250 950 11000 855 9500

1,600 1200 14000 1080 12000

2,000 1450 18000 1305 15000

2,500 1750 22000 1575 18500

3,150 2200 27500 1980 23000



⚫ America DOE energy standard will be implemented from 2029. To meet 

energy efficiency standards, 25% of distribution transformers demanded is 

requested to shift to Amorphous technology.

⚫ U.S. amorphous material demand will gradually increase to 80,000 tons 

within 5 years.

○ https://www.energy.gov/articles/doe-finalizes-energy-efficiency-standards-distribution-

transformers-protect-domestic



Misconception& 

Clarifications

FactMisconception

Amorphous transformers 

have lager size, and the cost 

of amorphous transformers 

are higher.

The cost and volume of amorphous 

transformers versus CRGO 

transformers depends on the 

designing energy conversion 

efficiency .

It has been proven that amorphous transformers have a cost 

advantage when energy efficiency requirements are higher . 

Compared with the low-magnetic density design of the CRGO 

transformer, its size and weight are almost the same.

The design magnetic density of amorphous transformers is usually 1.4T, and the design magnetic 

density of CRGO transformers is usually 1.7T. A higher design magnetic density will increase the 

no-load loss, so when energy efficiency requirements are high, CRGO transformers need to reduce 

the design magnetic density to meet energy efficiency requirements.

Lower design magnetic density will increase the size of the transformer. Therefore, when the 

design magnetic density is reduced, the difference in volume between CRGO transformers and 

amorphous transformers will be reduced.

Misconception& Clarifications



FactMisconception

Amorphous transformers can be repaired. Well-

designed amorphous transformers have good 

stability and life cycle.

When repairing amorphous transformers, the core is usually replaced rather than reused. 

The core of amorphous transformers can be directly recycled as raw material for 

amorphous ribbon, but CRGO cannot.

According to existing analysis reports, amorphous transformers still have good 

performance after 15 years of operation. There is no evidence that amorphous 

transformers will fail simply because of the amorphous material.

Amorphous transformers cannot be 

repaired, and as operating time increases, 

the transformers become unstable.

Misconception& Clarifications



It can be seen from the data that 
the no-load loss value of 
amorphous transformers will not 
increase by more than 5% after 
long-term actual operation.

picture: Amorphous transformer core replacement

Misconception& Clarifications



FactMisconception

Amorphous transformers exceeding 1MVA are very 
common, and amorphous transformers can reach 
capacities exceeding 5MVA.

Amorphous materials are only suitable 
for small capacity transformers

3300kVA traction 
rectifier amorphous
transformer

5500kVA wind power step-up 
amorphous transformer

Misconception& Clarifications



Misconception& Clarifications



Amorphous Transformer Core

30,000Ton/Year
Amorphous Ribbon

130,000Ton/Year

Company-Qingdao Yunlu



500,000T Amorphous 
Ribbon

1 year : 1.34 billion kW·h saved 



12E20

Active practitioner of carbon neutrality solutions

Yunlu Advanced Materials

Western Europe Marketing Manager：
Carter Wang

TEL:      +86 15043757989

Email：wangshuo@yunlu.com.cn

Global Marketing Director：
Harvey Zheng 
TEL:      +86 18853816962

Email：zhenghui@yunlu.com.cn

Overseas Marketing Manager：
Eden T 
TEL:      +86 19147003731

Email：tangqi@yunluamt.com

Please feel free to contact us in 12E20
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