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Objective

The objectives of this laboratory experiment are summarized below: 


1. Obtain the synchronous generator equivalent circuit parameters from the test data. 


2. Understand the relationship between synchronous generator torque-angle 


    and the machine loading.


3. Obtain the synchronous motor V-Curves from test data.

Pre - Lab

Read this experiment procedure, since it is essential to have a good understanding of details of the work that needs to be done prior to attending the laboratory. You need to place adequate instrumentation (voltmeters, ammeters, etc.) in the circuit to collect the necessary data. Make sure that you have all of the necessary materials with you for completing the experiment by the end of the laboratory period (Textbook and Lab 5 instructions). 
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Figure 1. Synchronous Machine V-Curves
Procedure

This experiment has the following 3 parts:
Part 1 - Determination of the Synchronous Machine Equivalent Circuit 
Connect the dynamometer as a separately-excited motor (documented in Lab 5 instructions) to drive the synchronous machine exactly at 1800 RPM. Connect the synchronous machine as a generator.

Perform the open-circuit and short-circuit tests as described in your textbook. Plot the open-circuit characteristic (OCC) and short-circuit characteristic (SCC). Use the OCC and SCC plots to determine the saturated and unsaturated synchronous reactance values of the machine. Measure the synchronous machine armature resistance with an ohmmeter. 
Draw the equivalent circuit of the synchronous generator and show the parameter values. 

Part 2 - Synchronous Generator Excitation as a Function of Load 

With the synchronous machine connected as a generator, connect the following balanced loads to the generator terminals to investigate the impact of load types on the generator excitation (field current magnitude) for maintaining the rated voltage at generator terminals:
1. Three resistive loads (light to heavy load)

2. Three inductive loads (light to heavy load)

3. Three capacitive loads (light to heavy load)

Make sure that the following conditions apply for all loads:

1. Rated speed of 1800 RPM is maintained

2. Rated phase voltage of 120 V (line voltage of 208 V) is maintained

Use the oscilloscope to distinguish the leading power factor from the lagging power factor. Capture traces of the terminal voltage and current for one lagging, one unity, and one leading power factor scenario.  
Also, use the strobe light to observe (do not document) the change of the torque-angle as a function of the load by observing the plastic disk at the end of the synchronous machine.

It is a good idea to tabulate the collected data.

Part 3 - Synchronous Motor V-Curves
Connect the synchronous machine as a motor and the dynamometer as a separately-excited generator. Start the synchronous motor as an induction motor with the switch placed on the IND START position (see the synchronous machine operating instructions). When the motor speed reaches a steady-state value, move the switch to the SYN RUN position.

Load the dynamometer with a resistive load and hold it fixed (fixed output power) as you vary the field current of the synchronous motor. Plot the motor armature current as a function of the motor field current, while observing the power factor on the oscilloscope. Repeat this for two additional load values (different output powers), if time permits. 

Plot the armature current versus the field current for all three load conditions on the same set of axes. The resulting plots are called the synchronous motor V-Curves.  

Use the strobe light to observe (do not document) the change of the torque-angle as a function of the load by observing the plastic disk at the end of the synchronous machine.

Documentation

The experiment should be documented in complete and clear manner. Your report should have a conclusion section.
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