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Objective

The objectives of this laboratory experiment are summarized below:


1. To become familiar with Schweitzer 187V relay.

2. To become familiar with connection of Schweitzer 187V relay to
          a model power system.


3. Learn to perform measurements with Schweitzer 187V relay. 

4. Learn to set Schweitzer 187V relay for undervoltage load shedding.


5. Learn to set Schweitzer 187V relay for overvoltage capacitor protection.

Pre - Lab

Familiarize yourself with the Schweitzer 187V relay instruction manual. 
Figure 1 shows a one-line diagram of the three-phase model power system which consists of:


- Source

- Transformer


- 300 mile/320 kV radial line

- Resistor Bank

- Capacitor Bank
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Figure 1. Model Power System

The following are the data for this model power system:
VSource = 120 V (line-to-line)
Transformer Turns Ratio = 1

ZTransformer = 6.8 + j 1.17 Ω    

ZLine = 6.9 + j 53.16 Ω

CLine = 0.94 μF
Perform calculation of the source current, line current, and the receiving-end bus voltage of Figure 1 for the following cases:

Case 1: No load connect to the receiving-end of transmission line
Case 2: A resistive load of 150 Ω is connected to the receiving-end of transmission line

Case 3: A capacitive load of 8 μF is connected to the receiving-end of transmission line

Document the magnitude and phase angle of the source current and the receiving-end bus voltage for each of the above cases. 

Procedure

A Schweitzer 187V relay is connected to the receiving-end of transmission line to:


- Shed load when the bus voltage has drops below a certain value, typically 90%
         of the nominal value


- Disconnect a shunt capacitor bank when the bus voltage exceeds a certain value,

   typically 110% of the nominal value

To test the proper operation of relay, turn off the load and turn on the source voltage. Gradually increase the source voltage until you reach 120 V. Note that the line-to-line voltage is 120 volts. Therefore, the line-to-neutral voltage will be 69.28 V. 
To connect the Schweitzer 187V relay to the lab PC, turn the relay on (you should hear relay clicking) and double-click on the SecureCRT-SEL icon. The USB converter should be connected to Port 2. Then perform the following:

1. Type ACCESS 

2. Type OTTER which is your Level 1 password

3. Type METER and document three-phase voltages

4. Type SHOW SET and document relevant settings of the SEL 187V relay

5. Type SET to change the undervoltage and overvoltage settings of the relay, and
      document the relay message

6. Type 2ACCESS

7. Type TAIL which is your Level 2 password 

8. Type DATE mm/dd/yy

9. Type TIME hh:mm:ss
10. Type METER and document three-phase voltages

11. Type SET and perform the following:

a. Change the ID to ECE 472 and your names

b. Set the undervoltage (X27L) relay setting for 90% of the nominal 69.28 V

c. Set the overvoltage (X59I) relay setting for 110% of the nominal 69.28 V

d. Type END
e. Type Y and you should hear relay clicking

12. Turn on all three 150 Ω resistive loads and document the relay message
13. Type TAR 2 and document the response of target LEDs in front of the relay, and the
      relay message on the CRT

14. Type METER and document three-phase voltages
15. Turn off all three 150 Ω resistive loads and push TARGET RESET button in front of 
      the relay. Alternatively, you can Type TAR R and it would do the same function. 
16. Turn on all three 8 μF capacitors and document the relay message

17. Type TAR 1 and document the response of target LEDs in front of the relay, and the
      relay message on the CRT

18. Type METER and document three-phase voltages

19. Turn off all three 8 μF capacitors and push TARGET RESET button in front the
      relay. Alternatively, you can type TAR R and it would do the same function. 

20. Type QUIT and close the relay window

Turn the power supply voltage back to zero and shut the power off. Also, turn off the relay.

Documentation
Turn in a brief Memo about this experiment in a week from the experiment date. Attach all of the pre-lab calculations and the relay file to your Memo. 
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