
Homework 4 
Problems 1 to 6 (50 points): 

 

 



 

Problem 7 (20 points) Consider three interconnected areas. The connected 

load at 60Hz is 20,000MW in Area 1, 30,000MW in Area 2, and 40,000MW 

in Area 3. Respectively in Area 1, Area 2 and Area 3, the load varies 1%, 

1.5% and 2% for every 1% change in frequency. Area 1 is exporting 

1,200MW, Area 2 is importing 1,500MW, and Area 3 is exporting 300MW. 

The speed regulation, R, is 4% for all units. If the load in Area 3 decreases by 

1000MW, and there are no supplementary load frequency controls, determine: 

a. the new steady-state system 

frequency  

b. the new generation and load of 

each area  

c. the new MW export or import of 

each area  

 

  

Problem 8 (30 points) Consider two interconnected areas. The connected 

load at 60Hz is 19,000MW in area 1 and 32,000MW in area 2. The load in 

each area varies 1.2% for every 1% change in frequency. Area 1 is exporting 

2,000MW to Area 2. The speed regulation, R, is 5% for all units. Area 1 is 

operating with a spinning reserve of 2,000MW spread uniformly over a 

generation of 5,000MW capacity, and Area 2 is operating with a spinning 

reserve of 2,000MW spread uniformly over a generation of 10,000MW. If the 

generation carrying spinning reserve in each area is on supplementary control 

with frequency bias factor settings of 800MW/0.1Hz for area 1 and 

500MW/0.1Hz for area 2. 

 

For each of the following cases, determine the new steady-state frequency, 

generation and load, final ACE and remaining spinning reserve of each area 

and the tie line power: 

a. Area 1 loses 1000MW generation, which is not carrying any 

spinning reserve, and at the same time, Area 2 loses 2,000MW 

generation, which is part of the generation carrying spinning reserve  

b. Tripping the tie line, assuming that there is no change to the 

interchange schedule of the supplementary control  

 


