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1. Consider the balanced three-phase system shown in Figure 1. VAN = 132.79∠0 ̊ kV,

VBN = 132.79∠-120 ̊ kV, VCN = 132.79∠+120 ̊ kV. Transmission line impedance of each

phase is Zline = j3.0 Ω. The load is Y connected and the load impedance of each phase is

Zload = 80+j60 Ω.
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(a) (1 points) Determine voltage VAB and currents IA , IA’, IB’, IC’. 

(b) (1 points) Determine voltages VA’ N, VB’ N, VC’ N, and VA’B’ 

(c) (1 points) Determine the complex power consumed by phase A load (SloadA), phase B load 

(SloadB), and phase C load (SloadC). Determine the total complex power consumed by the 

three phases of load (S3ϕ). 

2. For the system as shown in Figure 1, VAN = 132.79∠50 ̊ kV, VBN = 132.79∠-70 ̊ kV,

VCN = 132.79∠-190 ̊ kV. Transmission line impedance of each phase is Zline = j3.0 Ω. The

load is Y connected and the load impedance of each phase is Zload = 80+j60 Ω.

(a) (2 points) Determine VAB, VA’ N, VA’B’, IA’, SloadA, SloadB, SloadC, and S3ϕ

(b) (1 points) Compare the results of VAB, VA’ N, VA’B’, IA’, SloadA, SloadB, SloadC, and S3ϕ to the 

values obtained in problem 1, what values have changed? What values stay the same? 
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3. Consider the balanced three-phase system shown in Figure 1. VAN,pu = 1.0∠0 ̊ pu,

VBN,pu = 1.0∠-120 ̊ pu, VCN,pu = 1.0∠+120 ̊ pu. Transmission line impedance of each phase is

Zline,pu = (j3.0 Ω)/Zbase . The load is Y connected and the load impedance of each phase is

Zload,pu = (80+j60 Ω)/Zbase
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Figure 2 

(a) (1 points) Use Vll,b = 230 kV, VLN,b = 230/√3 kV = 132.79 kV, S3ϕ,b = 100 MVA, Sϕ,b = 

33.33 MVA, Ibase = 
𝑆𝜙,𝑏

𝑉𝐿𝑁,𝑏
=

𝑆3𝜙,𝑏

√3𝑉𝑙𝑙,𝑏
, Zbase  =  

(𝑉𝐿𝑁,𝑏)

(
𝑆𝜙,𝑏

𝑉𝐿𝑁,𝑏
)
=

(𝑉𝑙𝑙,𝑏/√3)

(
𝑆3𝜙,𝑏

√3𝑉𝑙𝑙,𝑏
)
=

𝑉𝑙𝑙,𝑏
2

𝑆3𝜙,𝑏
 to 

determine Ibase , Zbase, Zline,pu, and Zload,pu. (Note that Ibase should have unit A, Zbase should 

have unit Ω. Zline and Zload should have no unit because the Ω on the numerator and 

denominator are canceled out.) 

(b) (2 points) Determine VA’ N,pu, IA’,pu, and SloadA,pu 

(c) (1 points) Multiply line-to-neutral voltage VA’N,pu  by VLN,b, multiply IA’,pu by Ibase, and 

multiply SloadA,pu by Sϕ,b, to obtain their actual values. Compare the results with problem 

1.


