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Q.1) A 4-bus system has the following line and bus data (on the base of 100MVA, 230kV base): 

 

Line-Data 

Bus-to-Bus R (per-unit) X (per-unit) Y/2 (per-unit) 

1-2 0.01008 0.05040 0.05125 

1-3 0.00744 0.03720 0.03875 

2-4 0.00744 0.03720 0.03875 

3-4 0.01272 0.06360 0.06375 

 

Bus-Data 

Bus Type 
PG 

(MW) 

QG 

(MW) 

PD 

(MW) 

QD 

(MW) 

V  

(per-unit) 

Qmax  

(MVAR) 

1 Slack - - 50 30.99 1.0 - 

2 Load 0 0 170 105.35 - - 

3 Load 0 0 200 123.94 - - 

4 Voltage Controlled 318 - 80 49.58 1.02 125+* 

 * your two-digit serial numbers 

 

a)  Ignoring the reactive power limit of bus 4, use Gauss-Seidel method to calculate the first two 

iterations bus voltages with acceleration factor α = 1.6. 

b)  Considering the reactive power limit of bus 4, use Gauss-Seidel method to calculate ONLY 

the first iteration bus voltages with acceleration factor α = 1.6. 

 

 

 



Solution: 

Bus admittance matrix 

  

 

Q.1-a) 

Iteration # 1 

 

V2,acc
(1)

 = 1 + 1.6 [ (0.983564 –j0.032316) – 1 ] = 0.973703 – j 0.051706    pu 

 

V3,acc
(1)

 = 0.953949 – j 0.066708    pu 

 

 



 

 

 

 

 

Iteration # 2 

 

 

 

 



 

 



 

 

 

Q.1-b) 

 

 

 

 



Q.2) A 3-bus system has the following line and bus data (on the base of 100MVA, 230kV base): 

 

Line-Data 

Bus-to-Bus R (per-unit) X (per-unit) 

1-2 0.02 0.04 

1-3 0.01 0.03 

2-3 0.0125 0.025 

 

Bus-Data 

Bus Type 
PG 

(MW) 

QG 

(MW) 

PD 

(MW) 

QD 

(MW) 

V  

(per-unit) 

1 Slack - - 0 0 1.05 

2 Load 0 0 400 250 - 

3 Voltage Controlled 200+* - 0 0 1.04 

 * your two-digit serial numbers 

 

a)  Use Newton-Raphson (Polar-Form) method to calculate P1 , Q1 , and Q3 (considering 

mismatch voltage tolerance of ε = 2.5 x 10
-4

 for both magnitudes and phase-angles, and 

maximum number of iteration 5). 

b)  Use Fast-Decoupled method to calculate P1 , Q1 , and Q3 (considering mismatch voltage 

tolerance of ε = 2.5 x 10
-4

 for both magnitudes and phase-angles, and maximum number of 

iteration 15). 

 

Important Notes: 

 In all parts, show all steps clearly.  

 If you are writing any programming routines, attach it with the solutions.  

 Using ready-made Load-Flow programs (such as ETAP, Power-World Simulator, Power 

Tool Box in MATLAB, ….etc) are NOT allowed. 

 

 

 

 



Solution: 

Q.2-a) 

 

 

 

 



 

 

 

 



 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 



Q.2-d) 

 

 

 

 

 

 



 

 

 

 

 

 


