
ECEN 460 SPRING 2024 (Birchfield) Quiz 3                                         25 Jan 2024 
 
Name: ___________________________      UIN: _______________     Score: ______________ 
 
An agricultural customer is supplied with a single-phase (60 Hz) 7.2 kV utility connection. 
It is consuming 5.5 MW of active (real) power and the measured power factor is 0.71 
lagging.  
 
1. How much reactive power is the customer currently consuming? 
 

tan 𝜙 =
𝑄

𝑃
→ 𝑄 = 𝑃 tan(acos(0.71)) = 5.46 Mvar 

 
 
 
 
 
 
 
 
2. What would be the capacitance of the capacitor necessary to improve the power factor 

to 0.9 lagging? 
 

𝑄 = 𝑃 tan(acos(. 9)) = 2.66 Mvar 
𝑄𝑐 = 2.66 − 5.46 = −2.80 Mvar 

𝑍𝑐 =
|𝑉|2

𝑆∗
=

(7.2 kV)2

𝑗2.8 Mvar
= −𝑗18.5 Ω 

𝑍𝑐 =
1

𝑗𝜔𝐶
→ 𝐶 =

1

𝑗𝜔𝑍𝑐
=

1

𝑗2𝜋60 Hz ⋅ −𝑗18.5 Ω
= 143.4 𝜇𝐹 


