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ABSTRACT

Program package SHUFFLE was developed to help the user during fuel loading and
unloading operations at a nuclear power plant. The first version, developed in 1992, has been
written in the CLIPPER program language and run under the DOS operating system. Since
the DOS environment exhibits several drawbacks regarding code portability and flexibility,
the recent SHUFFLE version has been transformed to run under the MS Windows operating
system.

1 INTRODUCTION

Program package SHUFFLE [1,2] was developed to help the user during fuel loading
and unloading operations at a nuclear power plant. The main purpose of the package is to
simplify planing and monitoring of the fuel shuffling operation. Changes in the shuffling plan
can be implemented easily and quickly. During the reactor core loading and unloading step
checking is performed. The package is connected to the FAR (Fuel Assembly Register) [3]
database, which covers all aspects of the nuclear material accounting on a nuclear facility.
History and other properties of fuel elements are continually available.

The SHUFFLE package has been written in the CLIPPER program language and run
under the DOS operating system (http://www.cai.com/products /descriptions/clipper.htm).
However, DOS environment has several limitations. The code would run only in the text
mode with the limited number of information on the screen. Portability of the software was
challenged by the diversity of the high-resolution graphical displays and printer adapters.
Windows environment offers much more flexibility in that respect. Alaska Software xBase++
(http://www.alaska-software.com/) was used for the code conversion to the Windows
operating system.
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2 ADVANTAGES OF THE WINDOWS VERSION

The Windows version  has the following advantages:

� The code runs in the pure graphical environment. Different screen area settings can be
used, up to 1600 x 1200 pixels. Much more information can be presented on a screen than
in DOS environment. Program becomes independent on a display adapter. The code is
more flexible and better user defined visual presentation can be achieved (Figure 1).

Figure 1 Example of program screen area setting

� keff calculation with the GNOMER [4] diffusion code can be done simultaneously at each
core-loading step.

� Opening and saving data can be done in the usual Windows way.
� With cutting and pasting of selected data it is possible to exchange information through

clipboard in simple and fast way.
� Program can work in the network environment. Data can be saved and retrieved

independently of a current working directory wherever on mass media.
� All assemblies and other data can be reached and modified if necessary by mouse click

(Figure 2).
� Each selection in the program is done by mouse click. It is obvious, that this is faster and

more comfortable way of running the program (Figure 2).
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Figure 2 Selecting and moving elements by mouse

� Printing in Windows environment becomes independent on devices. All processes are lead
by the Windows system. Each of the installed printers can be selected. Printing can be
done directly to the printer or file. PostScript (. PS) or AcrobatReader (.PDF) files can be
generated directly.

� The online help system plays a central role for a user during the search for specific
information about a program application or in the search for a particular piece of
information. The Windows online help files are based on RTF (Rich Text Format)
documents which are compiled by a help compiler to the online help file (HLP file).

� Connection to the FAR (Fuel Assembly Register) database enables prompt display of
element properties (Figure 3).

� Filter option enables display of specific group of elements, which satisfy filter conditions
(Figure 3).
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Figure 3 Filter option and elements history generated automatically by a mouse
                        click

3 WINDOWS DRAWBACKS

Beside several advantages Windows operating system possesses also some drawbacks.
Windows 95/98 memory usage is not very efficient. Several displaying windows cause lack of
the memory. Memory resources are going down very fast. The problem is the 16bit heap in
the 16bit coded parts of the Windows 95/98 kernel. These heaps are restricted to 64Kb and
are the bottleneck of the Windows 95/98.

Windows 2000 Professional system eliminates some of the memory problems. The code
works faster and is more stable. Especially printing (postscript or PDF) is very efficient with
significantly smaller transfer files. Machines with at least 64Mb memory and Windows 2000
are recommended for the use of SHUFFLE – Windows version.

4 CONCLUSIONS

Program package SHUFFLE has been successfully converted to the Windows
environment. The transformation enables simplification in code handling and offers greater
software portability and flexibility.
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