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Figure 3-14- Example 8: Transformer nameplate information 
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Figure 3-15- Example 8: Transformer test results 
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Table 3-7- Information Required for Modelling the Transformer of Example 8 

Item Transformer Parameter Symbol  Values 

General 

1 Transformer ONAN Ratings  MVAONAN 18 MVA 

2 
Winding Voltages  

(primary, secondary, …) 

VH, VX, VY, … 

VP, VS, … 

V1, V2, … 

18.5kV/2.4kV/2.4kV 

3 Connection type  - Dyy 

4 Tap range  t1, t2, … ± 30% 

5 Number of tap steps  - 5 (OCTC) 

6 Winding with an adjustable tap  - Primary (high) side 

7 Phase angle of windings 1, 2, 3…  30°,30° 

No Load Loss Test Results 

8 No-load loss test MVA MVANL Test - 

9 No-load loss PNL 16.5 kW 

10 Excitation current %Iexc 0.69 A 

11 Tap setting for no-load loss test tNL Nominal 

Load Loss Test Results 

12 Load loss test MVA  MVASC Test, … (H-X+Y @ 18MVA) 

13 Load loss  PSC, PLL_HX, … 80 kW 

14 Impedance (Voltage) IZ, or ZHX, … 6.7% 

15 Reactance  IX, or XHX, … Not reported 

16 Tap setting for load loss test  tSC Nominal (13) 

17 
Positive-sequence impedance 
between Pair Windings 

H-X, H-Y, X-Y @MVA 
6.45%, 6.50%, 

12.78% @ 9MVA 

Zero-Sequence Test Results 

18 Zero-sequence open circuit test results  Z1, Z2  - 

19 Zero-sequence short circuit test results  Z3 - 

20 Zero-sequence T-model parameters  
ZH0, Z’X0 ZM0 for the T-
model 

- 

21 
Zero-sequence impedances between 
Pair Windings 

ZH-X 0, ZH-Y 0, for the T-
model 

- 

22 Grounding configuration  
Windings neutral point 
grounding method 

Solidly grounded 

23 Grounding Impedance  ZGX, ZGY, … 0  reactance 
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Table 3-8- Example 8: Generic Model Parameters of the Transformer 

Type Parameters in Per Unit Parameters in SI Units
1 

Windings’ leakage 
impedance 

   
              

 
         

   
              

 
         

   
               

 
         

@ 18MVA 

   
      

 

  
 

     

  
=19.014  

              
        

                    

               
      

Verification:  

                  
   1.2473  

From full load-losses test:  

               
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Magnetizing branch 
susceptance 

0068.022  gyb  pu 46.322  EGYB HHH
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Zero-Sequence 
parameters 
(Based on assumptions) 

             

                
                
       

 

 

3.7 Three-Winding Transformers with Delta Primary, Wye Secondary, and Delta 
Tertiary 

The tertiary winding in this type of connection is not provided to supply a considerable amount of 
load; it might be used for a local small load such as substation lighting. In practice, if the VA rating 
of the delta-connected tertiary winding is significantly less than the VA rating of the other windings 
it cannot be considered as a single winding in modelling. Even in practice, it is not recognized as 
a three-winding transformer by practical engineers. However, the zero-sequence current can flow 
through this winding. Therefore, the tertiary winding should withstand the zero-sequence fault 
current if one of the other windings is a grounded Y connection. For example, Figure 3-16 shows 
the nameplate information of a D-y-d-connected transformer. It is a 5.76 MVA 20 kV/900 V 
distribution transformer. This transformer does not have a test results report, but the impedances 
have been provided on the transformer nameplate. These parameters can be used to obtain the 
positive-sequence equivalent circuit. The zero-sequence equivalent circuit of this transformer 
depends on whether the neutral point of the secondary winding is grounded or not. If it has been 
grounded, the zero-sequence equivalent circuit is only one impedance from the secondary 
terminal and is an open circuit from the other terminals (See line 24 in Table 1-2). Since the zero-
sequence test results are not available, the transformer can be considered as a two-winding 
transformer with Delta-wye connected (See Section 2.7) 


