
EENG577 M2-A2 Assignment KEY 

 

Consider the schematic of a three-phase 42MVA, 118-14.3 kV, Δ-Y distribution 
transformer: 

The transformer primary and secondary winding parameter values (neglecting 
saturation) are summarized as follows: 

 

Please answer the following questions: 

 

1) For the transformer voltage equations given below, using compact matrix notation, 
write the expanded form of V, I, L, and R, using the notation      given above (no 
numerical values). 

          V=R⋅I+L d(I)/dt   

    For example, V=[vp1,vp2,vp3,vs1,vs2,vs3]T, where T denotes the vector transpose.  
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2) If the transformer state space equation is written in the general compact form as 

         dX/dt=A⋅X+B.U 

Following the development given in the handout, write down the equations for A, B, X, 
and U, relating it to the quantities given in part 1) above. Use compact matrix notation 
(do not expand).  
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3) Write the expression for the input power of the transformer, function of the windings' 
voltage and current.  
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  Pin=[Vp1Ip1+ Vp2Ip2+ Vp3Ip3] cos(qp) 

 

 

 



4) Write the expression for the output power of the transformer, function of the windings' 
voltage and current. 
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     Pout=[Vs1Is1+ Vs2Is2+ Vs3Is3] cos(qs) 

 

5) Write the expression for % transformer efficiency. 
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x100%    -2 

6) The transformer is supplied by a 3-phase, 60Hz, 118kV voltage source. Write the 
equations of the of the voltages vp1(t), vp2(t), and vp2(t), and show all values. 
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How to get the value of θ? 

-5 
7) Calculate the value of the per phase load impedance, ZLoad, for a full load, 0.8 PF load 
conditions. 
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The submission is due on CANVAS at 1:59PM on the designated day and must be 
submitted as a group submission in PDF file format and should be typed, clear, 
organized, and showing your work. 

       

  

 


