
 

 

Electrical Power Engineering Fundamentals. 3rd partial exam. Dec 2018 

Name:……………………………………………………………………………….. 

In the following system, the generator supplies 5000 W and 3500 var to the system; the 

wattmeter (W) measures 2000 W and the voltmeter V1 measures 400 V 

Considering that the sequence of the system is positive. Calculate:  

a) The reactive power absorbed by load 2 and its power factor.  

b) The phasor line-current IR taking the phase voltage URN as phase origin and the power 

factor of the generator.  

c) The measure of the voltmeter V2 

d) The active power, reactive power and power factor of load 1 and its impedance per 

phase Z1Y.  

e) Explain how to compensate the power factor of the system to optimize its efficiency. 

(Calculate what elements should be connected indicating their connection form and the 

connection point. Justify your answer as clearly as possible. Consider That the voltage 

supplied to the load remains constant.) 

f) Calculate the measure of V1 and W after the compensation.  

 

   

 

  

 

 

 

 

 

 

NUMERIC ANSWERS: 

a) Q2=  p.f2= 

b)  IR=   p.fg=         c)  V2 =  

d)  Q1=   P1=   p.f1=  Z1Y = 

f)   V1’=   V2’=   W’= 

ZTL=1+2j  
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SOLUTION 

a) W=Q2/sqrt(3) 

Q2=1154.7 var 

Pf2=cos(atan(Q2/P2))=0.93 (ind) 

 

 

b) Sg=Pg+jQg= 5000 + 3500 j VA 

IR*=Sg/3URN = 7.22 + 5.05 A 

IR = 8.81 /-35o A  

 

pfg = cos(35o)= 0.82 (cap) 

 

c) UR’N’= URN-IR*ZTL = 213.6 - 9.4 j = 213.82 /- 2.51o V 

V2= 213.82 · sqrt(3) =   370.36 V 

 

d) S1= Sg – STL – S2= 

STL = 3·URR’·IR*= 3· ZTL· IR2=2.3281e+002 +4.6562e+002i VA 

S1=  1.7672e+003 +1.8797e+003i 

  pf1 = 0.685 ind 

e) We need to connect three capacitors in  in R’, S’, T’ to compensate Q1+Q2 

Reactive power delivered by the capacitors: 

Qc= Q1+Q2= 3.0344e+003 var=3wCUL
2 

C=   2.3472e-005 F 

f) After the compensation: 

 

W’=W=2000W 

Sloads’= S1+S2+Sc=  4.7672e+003 VA 

Sloads’=3 UR’N·IR’* 

IR’=7.43/-2.51 A 

URN’=urpn+(ip*ztl)=  2.2170e+002 +5.1408e+000i=221.75/1.33o V 

 

V1’=384.09 V 

 


