UPC Interactive Add-In - SINE32.XLS

Sine32.XLS is a Microsoft Excel workbook that allows the operator to create waveforms with varying harmonic and/or ring content.  These waveforms are then saved as *.WFD (waveform definition files) for use with Pacific’s UPC Series Controllers.

The workbook contains the “Waveform Data” spreadsheet and corresponding “Waveform Graph”.   Most operations may be performed from the Waveform Graph.   Macro buttons have been added to assist the operator and the results of the action may be observed.   The macro buttons have been duplicated on the Waveform Data spreadsheet for convenience.

The macro buttons on the Waveform Graph sheet assist in composition and clearing of basic waveforms.  These macros include:

(1) Create Square Wave – this macro sets harmonic levels required to compose a square wave.

(2) Clear Harmonics – sets all harmonics to 0% content (does not modify ring variables).

(3) Show Ring Dialog – Opens a dialog box that contains the fields used in the generation of “Ring” waveforms on the composed waveform.   This function is further described below.

(4) Clear Ring Amplitude – sets the ring amplitude to 0%, thus clearing any ring imposed on the waveform.

Synthesizing Harmonic Waveforms
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By changing the percentage of harmonic distortion under the appropriate harmonic order, the operator may create waveforms of varying harmonic magnitude.  Note that the phase angle of the harmonic (relative to the fundamental) may also be specified. 
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In Figure 1, 15% of the 3rd and 7% of the 5th harmonic have been added to the fundamental to create the waveform shown  in the waveform graph, figure two .

The “Clear Harmonics” button on may be used to reset the waveform back to a normal sinewave.

Creating Ring Variables

The  “Show Ring Dialog” button on the Waveform Graph is used for imposing and modifying  “Ringing” on the fundamental waveform.  The ringing may be applied (and cleared) independent of any synthesized harmonics.

[image: image3.wmf]Figure 3

Ring Wave Variables


The Ring Wave Variables dialog box is used to “tab” through the available variables and create custom waveforms.  

The ringing within a waveform may be combined with a synthesized harmonic.

The variables within the Ring  Wave Dialog are defined as follows:

1.
% Amplitude

The maximum amplitude of the ring relative to the fundamental

2.
Output Frequency
The Fundamental Output frequency

3.
Ring Frequency

The desired frequency of the ring within the fundamental

4.
Starting Phase Angle
The angle on the fundamental waveform where the ring is to begin.

5.
Ending Phase Angle
The angle on the fundamental waveform where the ring is to end.

6.
Ring Decay

An exponential time constant by which the ring amplitude decays.

7.
Phase Angle of Ring
The angle of the ring when started on the fundamental wave form.  

(i.e. 180° causes the ring to begin in the negative direction.)
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Saving Waveform Data Files

Once created, waveform data may be saved to a file using  “Save Waveform Data as File…” button on the Wave Form Graph or the Wave Form Data spread Sheet. 

When either action is taken, the macro highlights the required data and presents the operator with a standard “Save As” dialog box. 

After navigating to the Waveform directory of UPC Interactive, the operator simply saves the file under the desired file name.

After saving the WFD file, the operator may use the Edit Waveform function of UPC Interactive to transfer the waveform to the AC Power Source, via the UPC Series controller, for execution to the load.
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5th and 7th Harmonic Graph
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