ECE 472 - POWER SYSTEMS II

Homework #5

1.
The following problem refers to a single quantity electromagnetic induction

            disk type relay:

Assume the operating relay has many terminals called taps.  By using different

tap combinations, the number of turns (N) in the operating coil can be 

changed.

a.
If IPU = 20 A when the operating current flows through 100 coil turns,    

           what will IPU be when the tap is changed such that the current flows

           through 400 coil turns?

b.
If 2000 units of operating force (FOP) is produced at pickup with 20 A, 

           100 turn case; how much operating force will be produced at the pickup 

           in the 400 turn case?

2. 
Consider the IFC time overcurrent relay whose time-current curves are attached.  Recall that the abscissa of the time-current curves, multiples of pickup (IMPU), is defined as:
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If the current transformer supplies 56A to the operating coil (IOP = 56 A), determine the approximate relay operating time for the following settings:



PICKUP OR



TIME DIAL


       TAP SETTING (A) 


  SETTING 
a.
       8.0




1

b.
       8.0




10

c.
     14.0




1

d.
     14.0




10

3.
Calculate the operating torque (T) on a current-current directional relay for the following conditions: 


Assume KI = 1.0 (Torque units/ A2), and Angle of Max Torque = 75 degrees


a. 
I1 = 10 (55 A 
 I2 = 4.0 (-20 A


b.
I1 = 10 (75 A 
 I2 = 0.0 (0 A


c.
I1 = 10 (-140 A 
 I2 = 4.0 (-10 A


d.
I1 = 10 (150 A  
I2 = 4.0 (-15 A


e.
I1 = 4.0 (80 A  
I2 = 1.0 (5 A


f. 
If torque must exceed 5.0 Torque Units for the relay to operate, for 

which cases will the relay operate (close its a contacts)?

[image: image1.wmf]MPU

I


_1078634155.unknown

_1078634272.unknown

