ECE 472 - POWER SYSTEMS II

Homework #7

1.
The torque equation for a distance relay is:



T = 2000 V I cos ( ( - ( ) - 50 V2 - 200

200 represents the spring force constant; ignore it when doing the problem. 

I and V are in system amperes and volts. 

a. Derive the operating characteristic of the relay in terms of impedance (Z).

b. In the final impedance equation, assume  ( = 75 degrees:


      1. Plot the characteristic on an R-X diagram.


      2. Indicate the area on the graph that defines relay operation.

c. What is the common name for the relay described in this problem?

2.
Consider the system shown on the attached page.  System voltage is 345 kVL-L.


The positive sequence impedances are:

ZLS =ZL = ZR = ZRS =5(75( Ohms

Z1 = 0.600 (75( Ohms/mile, line length = 80 mile.


a. Calculate Z at the relay location for three-phase faults at:


      F1 (40 mi. from relay location)


      F2

    
      F3


b. Plot the impedances on the R-X diagram.


c. For which faults will the relay operate?

d. If ZL = 30 ( -90 Ohms, would the relay operate for a fault at F3?  For this

    problem neglect the resistive component of line impedance.  
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