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ECE 542                   Homework #3 

Due Date: Sunday 11:59 PM, Feb. 18, 2024 

(100 points) 

   ** Submit your (1) answer and (2) MATLAB & Power World files** 

 

 
Figure 1. NR PF model for problems 1 ~ 3. 

 

1. (40 points) Finish NR PF using MATLAB. Please show the result of each iteration. 

 

Example) 

- We need initial guesses for 2, 3, and V3 

- Use a “flat start” in which all angles are initialized to 0 and all voltages are 

initialized to 1.0. 

- Stopping condition 𝜀 < 0.001 

- First iteration 
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- Second iteration 

 

- Third iteration 

 

 

 

 

2. (20 points) Calculate Dependent Unknowns using MATLAB. 

 

Example) 

 
 

3. (10 points) Calculate Power Flows using MATLAB and show the results on the single-

line diagram. 

 

( )

( )

( ) 0446.0sin

2806.0sin

7087.0cos

3

1

2222,2

3

1

111,1

3

1

111,1

−=−−−=

=−−−=

=−−=







=

=

=

k

kkkkinj

k

kkkkinj

k

kkkkinj

YVVQ

YVVQ

YVVP









3 
 

Example) 

𝑃𝑖,𝑗, 𝑄𝑖,𝑗, 𝐼𝑖,𝑗 of all lines 

𝐼𝑖,𝑗 =
𝑉𝑖 − 𝑉𝑗

𝑍𝑖,𝑗
 

𝑆𝑖,𝑗 = 𝑉 × 𝐼𝑖,𝑗
∗ = 𝑃𝑖,𝑗 + 𝑗𝑄𝑖,𝑗 

 

 

4. (30 points) Design IEEE 9 bus system using Power World simulator, and then check 

the PF result with MATPOWER. 

 

 

 

 

 


