
EE 330 Energy Systems,  3_01.docx                                                                                                       1 / 2 

 
 First, draw approximate phasor equivalent circuit.  Then, find RMS phasor secondary 

current and voltage.  In addition to the primary current (RMS phasor & time-domain), 
find the primary voltage (RMS phasor & time-domain). 

Per Figure3-18a, the approximate primary-side phasor equivalent circuit is 

 

In cos() form, vS(t) = 282.6 cos(377t - 90°) V.  Expressing as an RMS phasor- 
282.6 90

2SV                        ⇒  rms199.8284 90  (V )SV    . 

In cos() form, iS(t) = 7.07 cos(377t - 126.87°) V.  Expressing as an RMS phasor- 
7.07 126.87

2SI                        ⇒  rms4.9992 126.87  (A )SI    . 

By KVL,   
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⇒  rms53.54066 86.7884  (V )PV    . 

vP(t) = √2(53.54) cos(377t - 86.7884°) V              ⇒ vP(t) = 75.718 cos(377t - 86.7884°) V. 
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By Ohm’s Law,  ex

rms
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By KCL,   
ex 4

7.07(2.770582 161.857 ) 4 126.87
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⇒  rms22.3235 130.951  (A )PI    . 

iP(t) = √2(22.3235) cos(377t - 130.951°) V              ⇒  iP(t) = 31.57 cos(377t - 130.95°) A. 

Per (3-68), the voltage regulation is 
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         ⇒  VR = 7.17%. 

To get the efficiency, first find input and output powers- 

Pin = VP IP cos(θVP - θIP) = 53.54 (22.3235)  cos(-86.7884° + 130.951°) = 857.406 W 

Pout = VS IS cos(θVS - θIS) = 199.8284 (4.9992)  cos(-90° + 126.87°) = 799.185 W 

Per (3-71), the efficiency is  out

in

799.185100% 100%
857.406

P
P

                    ⇒  η = 93.21%. 


