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Objective

The objectives of this laboratory experiment are summarized below:


1. To become familiar with the Basler BE1-CDS240 Current Differential System.

2. To become familiar with the connection of the BE1-CDS240 relay to a model
          power system. 

3. To become familiar with the GUI software, and perform basic relay operations.
      4. To implement internal transformer faults and record the results. 
Pre - Lab

Familiarize yourself with the Basler BE1-CDS240 Current Differential System instruction manual. 
Figure 1 shows a one-line diagram of the three-phase model power system, which consists of:


- Source

- Transformer


- Resistor 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

CT Ratios = 1

ZTransformer = 6.8 + j 1.17 Ω    

Perform calculations of the transformer primary and the secondary currents of Figure 1 for the following cases:

Case 1: A resistive load of 150//300//600 Ω connected to the secondary of the

            transformer (load side).
Case 2: A short circuit placed on the secondary of the transformer.
Calculation of Case 2 provides the three-phase fault currents for a fault at the secondary side of the transformer. From the magnitude of this three-phase fault current the magnitude of phase-to-phase fault currents can be obtained based on the following formula:







IPhase-To-Phase = 0.866 * IThree-Phase
Procedure

A Basler BE1-CDS240 is a microprocessor based multifunctional device that provides a four input, three-phase percentage current differential protection with and without harmonic restraint.  Additionally, this device can perform three-phase, ground, and negative sequence overcurrent protection and control; voltage and frequency monitoring; breaker monitoring for up to four breakers; transformer monitoring; and metering.  Typical application of this device is for protection of transformers, motors, generators, and buses.  For this experiment, internal transformer faults will be simulated and the relay response will be observed.
The Basler Current Differential System is connected to the model power system, as shown in Figure 1.  The USB cable should be connect to the front of the relay, if the connector in the back is not establishing the communication.  To observe the operation of this relay, 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, 300, and 600 Ω resistors.

Follow the steps below to observe the relay response for normal operation, phase-to-neutral faults, and phase-to-phase faults:
1. Double Click on the Basler BESTCOMS for BE1-CDS240 icon on the computer
    desktop. 

2. Go to FILE ( OPEN

Go to C:\ECE472\Relays\Basler\BE1-CD240 folder and open the ECE472_Current Differential.bst file.

3. Go to COMMUNICATION ( SET DATE AND TIME


Click 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 clicking 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 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 compare primary and secondary current waveforms, click on A button (yellow box) and open Analog Channel Selection 
· Select Axis 1 for channel 1 and select IA1 in the first dropdown box across from channel 1 and IA2 from the second dropdown box across from channel 2.  Don’t select channel 2.

· Select Axis 2 for channel 2 and select IB1 in the second dropdown box across from channel 2 and IB2 from the third dropdown box across from channel 3.  Don’t select channel 3.

· Select Axis 3 for channel 3 and select IC1 in the third dropdown box across from channel 3 and IC2 from the fourth dropdown box across from channel 4.  Don’t select channel 4.

· Select Axis 4 and choose nothing (leave 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.  
     Connect the normally open switch (N.O.) between phase A and the neutral of the
     transformer secondary side. 
     Momentarily push the green button (don’t keep the button down for very long; otherwise, you will blow the tranfromer fuse).


Look at the front panel of the relay and document the trip action. 

Also, look at the metering targets section and document the trip message, and then take a screenshot of this window. 


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

 Select the latest file, 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. Repeat Step 8.

13. Push the reset button in the front of the relay, and the red LED turns off. 

14. Repeat Steps 9 through 13, however connect the switch between phase B and the
      neutral of the transformer secondary side.

15. Repeat Steps 9 through 13, however connect the switch between phase C and the

      neutral of the transformer secondary side.

16. Connect the normally open switch across phases A and B, then repeat Steps 9

 through 13.
17. Connect the normally open switch across phases B and C, then repeat Steps 9

18.  through 13.

19. Connect the normally open switch across phases C and A, then repeat Steps 9

 through 13.

Turn the power supply voltage back to zero and shut the power off. 
Documentation
Turn in a brief Memo about this experiment in a week from the experiment date. Attach all of the pre-lab calculations and relay displays and waveforms to your Memo. 
Appendix A
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