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Objective

The objectives of this laboratory experiment are summarized below:


1. To become familiar with the Basler BE1-IPS100 Intertie Protection System.

2. To become familiar with the connection of the BE1-IPS100 relay to a model
          power system. 

3. Learn to properly setup the relay for fuse loss detection using the GUI interface.

      4. Learn to perform three-phase voltage, current, and power measurements. 

Pre - Lab

Familiarize yourself with the Basler BE1-IPS100 Intertie Protection System instruction manual. 
Figure 1 shows a one-line diagram of the three-phase model power system, consisting of:


- A three-phase source

- A three-phase transformer


- A three-phase 300 mile/320 kV radial line

- A three-phase resistor bank as the load and a relay
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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 calculations of the source current, line current, and the sending-end and receiving-end bus voltages of Figure 1 in polar form for the following cases:

Case 1: No load connected to the receiving-end of the transmission line.
Case 2: A resistive load of 150//300 Ω is connected to the receiving-end of the
             transmission line.
Procedure

A Basler BE1-IPS100 relay can be used for many relaying applications. However, in this experiment we will explore its application for voltage transformer (VT) fuse loss detection in a power system. This Basler relay has one 60FL element that can be used for VT fuse loss detection. Shown in the Figure 2, the element is displayed in the GUI interface as a simple box with appropriately labeled pins (which will be controlled by Boolean logic). Appendix A shows the logic tree, 60FL element logic, and the logic parameters associated with this block.
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Figure 2 – VT Fuse Loss Detection Logic Block

The Basler Intertie Protection System is connected to the sending-end of transmission line for protection of the transmission line against short circuits. To test the proper operation of the 60FL element, turn on the three-phase source voltage and gradually increase the 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.  Then switch in the three-phase 150 and     300 Ω resistors.

For this experiment the relay is already connected to the sending-end of the line in order to detect the loss of a VT fuse.  The following procedure will allow you to familiarize yourself with how this relay operates, and understand how the monitoring scheme is setup:

1. Double Click on the Basler BESTCOMS icon on the computer desktop. 

2. Go to FILE ( OPEN

Go to C:\ECE472\Relays\Basler\BE1-IPS100 folder and open the ECE472_Loss of Fuse_Relay*.bst file.
3. Go to COMMUNICATION ( SET DATE AND TIME


Click on YES.


Enter the password ECE472 and click on OK.  


Click on CLOSE.
4. Go to COMMUNICATION ( UPLOAD SETTINGS TO DEVICE

Enter the password ECE472 and click on OK.


Click on Yes, and then click on OK next. 
5. Go to REPORTS ( METERING 

Click on the START POLLING box and check the voltage and current values to

make sure they match your calculated values. Then take a screenshot of this window.

Click on STOP POLLING and close the Metering screen.

6. Go to REPORTS ( OSCILLOGRAPHY DOWNLOAD

Click on TRIGGER.


Enter the ECE472 password and click on OK. Then select the most recent stored data by click on it and look at the text report. Then take a screenshot of this window.  

Click on DOWNLOAD and select the ECE472 folder of the computer C drive. 

Click OK on the resulting checkboxes and wait for a few minutes until this 

download is finished.


Close the Download Relay Fault Files.
7. Double click on the BESTWave icon located on the computer desktop. 
8. Go to FILE ( OPEN COMTRADE FILE

Select ECE472 folder of the computer C drive and select the file you saved earlier (****.cfg).  Click on OPEN and the three-phase current waveforms are displayed.

Since we want to display the voltage waveforms, click on A button (yellow box) and

open Analog Channel Selection 
· Select Axis 1 for channel 1 and replace IA by VA
· Select Axis 2 for channel 2 and replace IB by VB
· Select Axis 3 for channel 3 and replace IC by VC
· Select Axis 4 for channel 4 and replace IG by blank
      Now click on OK and then take a screenshot of this window.
      Close the Oscillography Viewer screen.

9. Go to REPORTS ( METERING 


Click on Start Polling.  

Remove the Va wire (be careful, the wire is hot) from the back of the relay.


Observe the alarm in the Alarms section of the Metering screen, and then take a screenshot of this window. 

Look at the front panel of the relay and document the alarm message. 

Close the Metering screen.
10. Go back to REPORTS ( OSCILLOGRAPHY DOWNLOAD

Select the latest file by click on it and look at the text report. Then take a screenshot of this window.  

Click on the Download and click OK (should default to the ECE472 folder of the computer C drive).


Click OK next and wait for the download to finish. 

Close the Download Relay Fault Files. 

11. Double click on the BESTWave icon located on the computer desktop. 
12. Go to FILE ( OPEN COMTRADE FILE

Select ECE472 folder of the computer C drive, and click on the file you saved earlier (****.cfg).  Click on Open and you should observe the current waveforms. 

Display the three voltage waveforms that you have observed before, and then take a screenshot of this window.
13. Close all open windows.

Turn the power supply voltage back to zero and shut the bench power off. 
Documentation
Turn in a brief memo about this experiment in a week from the experiment date. Include all of the pre-lab calculations and relay displays and waveforms in your memo. 
Appendix A
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60FL Element Logic 

60FL Logic Parameters
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