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Bus 

 

Type 

|V|  

per 

unit 

θ 

degrees 

PG 

per 

unit 

QG 

per 

unit 

PL 

per 

unit 

QL 

per 

unit 

QGmax 

per 

unit 

QGmin 

per 

unit 

1 Slack  1.0 0   0 0   

2 Load   0 0 8.0 2.8   

3 Constant 

voltage 

1.05  5.2  0.8 0.4 4.0 -2.8 

4 Load   0 0 0 0   

5 Load   0 0 0 0   

Table 1.  
Bus input  
data 

 

 

Bus-to-

Bus 

 

R 

per unit 

 

X 

per unit 

 

G 

per unit 

 

B 

per unit 

Maximum 

MVA 

per unit 

2-4 0.0090 0.100 0 1.72 12.0 

2-5 0.0045 0.050 0 0.88 12.0 

4-5 0.00225 0.025 0 0.44 12.0 

Table 2. 
 Line input data 
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Bus-to-

Bus 

 

R  

per 

unit 

 

X 

per 

unit 

 

Gc 

per 

unit 

 

Bm 

per 

unit 

 

Maximum 

MVA 

per unit 

Maximum 

TAP 

Setting 

per unit 

1-5 0.00150 0.02 0 0 6.0 — 

3-4 0.00075 0.01 0 0 10.0 — 

Table 3.  
Transformer 
 input data 

Bus Input Data Unknowns 

1 |V1 |= 1.0, θ1 = 0 P1, Q1 

2 P2 = PG2-PL2 = -8 

Q2 = QG2-QL2 = -2.8 

|V2|, θ2 

 

3 |V3 |= 1.05 

P3 = PG3-PL3 = 4.4 

Q3, θ3 

4 P4 = 0, Q4 = 0 |V4|, θ4 

5 P5 = 0, Q5 = 0 |V5|, θ5 

Table 4. Input data  
and unknowns 
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Let the Computer Do the Calculations! 

(Ybus Shown) 
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Ybus Details 

02321 YY
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Elements of Ybus connected to bus 2 
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Here are the Initial Bus Mismatches 
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And the Initial Power Flow Jacobian 
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Five Bus Power System Solved 

slack

One

Two

ThreeFourFive
A

MVA

A

MVA

A

MVA

A

MVA

A

MVA

1.000 pu 0.974 pu

 0.834 pu

1.019 pu

1.050 pu

 0.000 Deg -4.548 Deg

-22.406 Deg

-2.834 Deg

-0.597 Deg

 395 MW

 114 Mvar

 520 MW

 337 Mvar

 800 MW

 280 Mvar

  80 MW

  40 Mvar
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