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No load and load losses 

The no-load loss is the power consumed in the 
transformer magnetic core, when the secondary 
circuit is open. This is a permanent consumption 
as long as the transformer is energized. 

The load loss is the internal power consumption 
due to the current circulating the windings. The 
consumption is proportional to the absorbed 
power. 

 

 

 



 

Sometimes the total losses of a transformer is 
expressed as a percentage of the total rated 
power (for example less than 1% of the rated 
power) 

 

This also implies indirectly the efficiency of a 
transformer while operating at full load at unity 
power factor 



 

This regulation determines the maximum losses 
of transformers with 2 thresholds: the first is 
already applied since July 1 2015 and the 
second will come into force in July 1 2021 

The regulation is based on the EU ecodesign 
guideline 2009/125/EC for energy consumption-
relevant products 

The directive does not apply on special 
transformers (instrument transformers, furnace 
transformers, grounding transformers,…) 

 



 

The regulation defines maximum losses level for 
ground mounted, pole mounted and cast resign 
transformer having a primary insulation level of 
≤24kV and a secondary insulation level of 
≤1.1kV  

Different correction factors will apply in case of 
36kV insulation primary, dual voltage 
transformers, etc… 

 

 



 

For the transformers with higher rating than 
3150 kVA, an index called Peak Efficiency Index 
(PEI) is introduced. The methodology for 
calculating the PEI is based on the ratio of the 
transmitted apparent power of a transformer 
minus the electrical losses to the transmitted 
apparent power of the transformers 
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+ P0  is the no load losses measure at rated voltage and rated frequency, on the rated tap 
 
+ Pc0  is the electrical power required by the cooling system for no load operation 
 
+ Pk  is the measured load loss at rated current and rated frequency on the rated tap 
corrected to the reference temperature  
 
+ Sr  is the rated power of the transformer or autotransformer on which Pk is based 



 

548/2014 regulation official document 

 



 

 

Use of reduced losses grain oriented electrical 
steel (GOES) for lower no load loss 

Increased conductor weight for lower load loss 

No impact on transformer testing as per IEC 
60076-1 

Increase in transformer cost  

 

 

 



 

 

Lower network losses and lower TCO 

Higher initial investment 

Lower CO2 emissions 

 

 

 



2009 2015 2021 

No load Load Index No load Load Index No load Load Index 

160kVA 24kV 260 2350 
B0Ck 210 2350 A0Ck 189 1750 A0-10% Ak 

250kVA 24kV 425 3250 
C0Ck 300 3250 A0Ck 270 2350 A0-10% Ak 

400kVA 24kV 520 4600 
B0Ck 430 4600 A0Ck 387 3250 A0-10% Ak 

630kVA 24kV 730 6500 
B0Ck 600 6500 A0Ck 540 4600 A0-10% Ak 

1000kVA 24kV 1100 10500 
C0Ck 770 10500 A0Ck 693 7600 A0-10% Ak 

EDL-Lebanon PEDE-Syria MOE-Iraq MEW-Oman SEC-KSA 

No load Load No load Load No load Load No load Load No load Load 

160kVA 24kV 460 2350                 

250kVA 24kV 650 3250     450 4100 500 (200k) 3000 (200k) 380 (200k) 2200 (200k) 

400kVA 24kV 930 4600 750 3850 670 5400     520 (300k) 3200 (300k) 

630kVA 24kV 1300 6500 940 5600 1000 8350 1000 (500k) 4500 (500k)     

1000kVA 24kV 1470 9400 1400 9500 1230 12400 1500 8000 1100 9000 



 

 



 

 



 

 



 

 


