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Appendix A

PVONE Program

This section of the research discusses in detail how the PVONE program is to be utilized.
To successfully use the program, read chapter 6 and the subsequent sections of this appendix.
The twelve blocks that make up the program are interactive and are labeled PV1 through PV12.
By entering the appropriate block number when requested, each block of the program is
executed. The input variables needed to run each block of the program are discussed in section
6.3.1 on page 35 through 6.3.12 on page 39 of chapter 6. Follow the logical structure of the
program as shown in figure 6.1 on page 56 to run the program. A complete sample run of the
program is given in Appendix B and Appendix C contains economic tables that may be used to
obtain values for the input variable, Uniform Present Worth, which is needed in the economic
analysis of the PV system. The remainder of Appendix A explains some aspects of the program
that may be very relevant to potential users.

Program Access

Matlab for Windows, version 4.2c.1 or higher must be installed in the hard drive of the
computer that will be used to run the PVONE program. The program in the enclosed diskette is
stored under the directory and sub-directory called A:\POWER\PVPOWER. Copy the program
into the computer’s hard drive and proceed as follows:
1. Double click the Matlab icon in the program manager window. This action will open the

Matlab Command Window.
2. If the program is run in the Windows 3.1 environment, select the Programmers File Editor

(PFE) by clicking options menu in the Matlab command window and then click PFE in the
Editor Preference dialog box. After doing the selection, click ok. If PFE is not available, it
should be installed before using the program in this environment. If the program is run in the
Windows 95 environment, skip this step and proceed to step 3 below.

3. At the command prompt denoted by the symbol (>>) in the Matlab command window, type
the following;

• P = PATH and hit the Return or Enter key
• PATH(P, ‘C:\POWER\PVPOWER’) and hit the Return or Enter key, and
• PVONE and hit the Return or Enter key
4. Access to the program is obtained when the following statements appear on the computer

screen;
• Enter 1 at the cursor location to read the content of the program
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• To exit the program, enter 0 at the cursor location
• Enter PV block needed for Analysis
The cursor will be at the end of the last statement. After any block of the program is successfully
executed, the last statement above will appear on the computer screen.

Output File

To create an output file, use Matlab’s “ DIARY ” command. Before typing the program name,
PVONE in step 3 above, type the following statement at the command prompt;
• diary filename and hit the return or enter key.
The filename should end with the “ .m ” extension. For example, PVOUT1.m, were PVOUT1 is
the filename. After entering the diary command, type the program name and proceed as
necessary. At the end of the analysis, obtained by typing 0, the command prompt will appear on
the screen. Type diary off and hit the enter or return key. To format the file, click the file menu
and select the open m-file option. Double click the filename and format the file as necessary.
Save the formatted file and select the print option in the file menu to print the output file.

Input Variables

After every input variable is entered into the program, hit the Enter or Return key.
Adhere to the rules below when entering the following variables;
• Month: Use the chronological order to enter the Month variable when requested by the

program. That is January equal one (1) and December equal twelve (12).
• Time: All time input variables requested by the program must be entered in hours. For

example, if insolation is needed at 11:17 am or 4:40 pm, these values should be entered as
11.28 and 16.67 respectively. 0 hours represents midnight and 23 hours represents 11:00 pm.

• Percentages: All input variables that are requested in percent (%) must be entered using their
decimal equivalent. For example, if the efficiency of the Power Conditioning Unit is 90 %,
this value should be entered as 0.9.

• Uniform Present Worth: To obtain values for this input variable, see Appendix C. The
economic life is given in terms of years and it is represented by the first column in all tables.
The escalation rate is given in terms of percent, and it is represented by the first row of  every
table. To obtain the Uniform Present Worth, select a discount rate, an escalation rate, and the
number of years. Refer to the table that represents the discount rate and look for the number
in the position where the number of years (row) and escalation rate (column) intersect. For
example, if the discount rate is 0 percent, the number of years is 15, and the escalation rate is
10 percent, use table C-1. The Uniform Present Worth is found to be 34.95.

• The following variables, Name of Location, and Name of Country in the block, PV2 and
Name of Manufacturer and Name of Module in the block, PV12, must be entered between
special characters. For example, if the Name of the Location chosen to determine insolation
is Blacksburg, Virginia, it should be entered as follows;
‘ Blacksburg, Virginia ’.
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Graphical Features

There are several graphs that may be obtained during an analysis of the program. The graphs
may be printed as they appear during the analysis or they can be held and printed at the end of
the analysis. To print a graph when it appears during analysis, click the file menu in the Figure
dialog box when it appears on the screen and select the print option. After printing the graph,
select the close option in the file menu. Do not proceed without closing the figure dialog box
because the next graph will be superimposed on the previous graph. To hold a graph, click the
file menu in the figure dialog box when the first graph appears on the screen and select the New
Figure option before proceeding with the analysis. Do not close the figure dialog box. By
choosing the new figure option, a blank page is created for the next graph. When the second
graphical output is obtained, it will be displayed on this page. Repeat the process described
above and continue with the analysis. To print the last graph after completing the analysis, select
the print option in the file menu of the figure dialog box. After the graph is printed, select the
close option from the file menu, the next to last graph will appear. Proceed in this manner until
all the graphs are printed.

Data Files

There are several data files that are required to run the PVONE program. In order to use
the program for any other data the user may have, these files must be changed. To open a data
file, click the file menu and select the open m-file option. When the open dialog box appears on
the screen, move cursor to the filename location and replace .m with .dat and click ok. Double
click the data file you wish to change and proceed to change the data. After entering the new
data, save the file with its original name and close the file. The following data file are enclosed;

• Insolation: There are twelve insolation data files which represent the months of the year.
These files contain actual insolation data at the location that will be used in the analysis in
PV6 and PV7. The general name for all insolation data files is atinsxx.dat, where xx
represents the month of the year. For example, the data file for the month of March is
atins03.dat and the data file for the month of November is atins11.dat.All insolation data
files must have a dimension of n by 1, were n represents the last day of the month. Thus, the
data file for the month of April must be 30 by 1 in size.

• Monthly Load: This file represents the total monthly load demand at the location for all
months of the year. The name of this file is mload.dat and it must have a dimension of 12 by
1. This file will be used by the program to determine how the PV system will be sized and
also in the energy output analysis.

• Daily Load: This file represents the instantaneous load demand during each hour of a typical
day at the location. The name of this file is l.dat and it must have a dimension of 24 by 1.
This file is used in the energy output analysis to compare the energy produced by the PV
array and the load demand on a particular day. This file is also used to size the power
conditioning unit if an ac load is used by the system.

• Solar Energy: This file represents the average daily solar energy at the location for each
month of the year. This file is used by the program to determine the area of  the PV array and
its dimension must be 12 by 1. The name of this file is ase.dat.
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Note: In order for the program to run successfully, all files must meet the dimensions specified
above and must be saved by using their proper names. If these specifications are not adhered to,
the program will abort its execution when it reaches any stage that a subroutine detects unequal
vectors or when the PVONE program fails to recognize the name of a data file.


