
2013 International Nuclear Atlantic Conference - INAC 2013 
Recife, PE, Brazil, November 24-29, 2013 
ASSOCIAÇÃO BRASILEIRA DE ENERGIA NUCLEAR - ABEN 
ISBN: 978-85-99141-05-2 

 

IMPLEMENTATION OF A COMPUTERIZED SYSTEM FOR THE 
MANAGEMENT OF RADIOACTIVE LIGHTNING RODS AND SMOKE 

DETECTORS 
 

Rafael Azevedo do Nascimento, José Claudio Dellamano and Ademar José Potiens Jr. 

 
Instituto de Pesquisas Energéticas e Nucleares (IPEN / CNEN - SP) 

Av. Professor Lineu Prestes 2242 
05508-000 São Paulo, SP 

rnascimento@ipen.br 
 
 

ABSTRACT 
 
Smoke detectors and lighting rods, after used, are categorized as radioactive wastes and must be submitted to 
the institutes of the National Nuclear Energy Commission - CNEN. The control and registration of these sources 
are critical, because they impact the subsequent processes involved in the management of radioactive wastes, as 
well as all costs incurred. The use of Information Technology as a process tool is an important instrument for 
ensuring the control and safety of data by enabling real time reports on several variables. This allows for a quick 
response to inquiries from environmental and regulating authorities. The Nuclear and Energy Research Institute 
- IPEN, since the nineties, received until the middle of 2013 around 30,000 lighting rods and 20,000 smoke 
detectors. These devices are received and handled analogically on a daily-basis, with the use of paper forms and 
delivery scheduled by a phone call. The objective of this work is to describe the methodology used and detail 
each step of the implementation of a computerized system for the management of these devices by IPEN-
CNEN/SP. 
 
 

1. INTRODUCTION 
 
Radioactive waste is any product of human activity that contains radionuclides in quantities 
above the exemption limits. For this reason, all radioactive material that is considered waste 
must be collected, processed and stored properly in specific facilities for this purpose [1]. 
Radioactive waste can be sorted by various criteria: safety requirements for handling, stage of 
development of the nuclear industry in a country, regulations and standards transport; 
physicochemical characteristics and, concentration of radioactive material present in the 
waste [2]. 
 
In 1989, the National Nuclear Energy Commission - CNEN, lifted the authorization for 
manufacturing, trading and usage of radioactive lightning rods (Resolution no 4/89). Since 
this date, these devices have been replaced for conventional protection systems against 
electric discharges and have been sent to the institutes subordinated to CNEN, amongst them 
the Nuclear and Energy Research Institute – IPEN. 
 
Before the cited publication, the Radioactive Waste Management had received about 20,000 
units of radioactive lightning rods with an average annual rate of approximately 900 sources 
[3]. 
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Some types of smoke detectors use radioactive material, Am-241, in their construction and, 
although the activity concentration be lower than the exemption limit, it is recommended by 
CNEN that these devices be also sent to the CNEN Institutes. 
 
The reception of radioactive lightning rods and smoke detectors by Waste Management 
Department – GRR of the IPEN is free, but the conditioning and transport are the 
responsibility of the users. 
 
According to CNEN instructions, every month a report must be generated describing all 
devices received. This report is elaborated using the application Microsoft Excel and the main 
informations are: user (name and complete address), responsible by supply and transportation 
and date of receipt. This report is finally available online for consultation by CNEN. 
 
Currently the GRR uses a system based on Microsoft Excel, which generates a database in 
Microsoft Access to control the records about the devices received. In order to generate the 
report to CNEN are necessary some manual modifications and inputs that spent some time 
and mainly, can lead to errors. These are the main reasons to develop an automated system to 
control the records about lightning rods and smoke detectors. 
 
The system was developed in Microsoft Visual Studio 2010, based on the Windows Forms 
Project, in Microsoft Visual C # with the database in Microsoft SQLServer 2008. This system 
allows to register all reception data and generate customized reports according to the needs of 
managers, saving time, reducing manuals errors and to submit to CNEN instantaneously. 
 
 

2. THE SYSTEM 
 
Since the system was developed in Dot Net platform is possible the interoperability with 
other programs developed in any Microsoft language. It is a Windows based project and for 
this reason when is published (finalized) is generated a Setup file that can be installed on 
other computers. The system was implemented in a local machine, and can be accessed 
remotely by other users. 
 
In the new system, the receiving process does not change. All the inputted data are recorded 
in a database and can be constantly consulted on the registration screen. On the main screen, 
it is possible to change the old data, delete incorrect data and input new data. The report is 
generated on screen, filtered by date, already customized and with the possibility to convert 
in Microsoft Excel, Microsoft Word and Adobe PDF document. After registration a 
personalized document that certifies the radioactive waste reception is automatically 
generated. 
 
 

2.1. Database 

 
The database used is Microsoft SQLServer 2008 and supports the ADO.NET Entity 
Framework and the reporting tools, replication, and data definition that is built around the 
data model. Using this database was possible to create stored procedures, query methods and 
to facilitate the change in the data tables. Three equal tables were created, two of them 
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temporary, but used separately for each type of radioactive waste. It was also created another 
table with the same informations, to store records that have been deleted. This option was 
requested by the department manager to get total control on the deleted records. The tables 
are presented in Figure 1. 
 

 
 

Figure 1: Diagram of data (tables used in the system). 
 

2.2. Tools used in the system. 
 
The Microsoft Visual Studio 2010 contains a number of controls that give the system more 
consistent. The Controls that were used will be described below. 
 

2.2.1. Reportviewer. 
 
It is used to generate reports in Microsoft Windows application projects. It allows that you 
process and display the report in the application. It was used to generate reports within a 
specific period of time with a simple mouse click.  This tool has some interesting features, 
such as export reports to other applications. In Figure 2 is presented a view of the report on 
screen and Figure 3 shows the document that certifies the radioactive waste reception. 
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Figure 2: Receiving report on screen. 
 

 
 

Figure 3: Statement of reception 
 

2.2.2. Datagridview. 
 
The DataGridView control provides a customizable table, such as cells, rows, columns and 
edges to display data from a table. It was used on the Reception Registry page, with the date 
filter, order number (GRR code) and invoice, ordering all the registries by date. This tool 
allows the visualization of the reception records using only a few filters, on the same 
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receiving screen in a simplified form. Selecting the full record in DataGridView 
automatically loads the registration screen. Figure 4 shows the DataGridView screen. 
 
 

 
 

Figure 4: Datagridview on the receiving page. 
 

2.2.3. DataSource. 
 
The DataSource property allows data binding in Windows Forms Controls. This tool gives 
the possibility to bind to a DataGridView. It was used to insert all of the receiving data in a 
table and automatically load this data in DataGridView noted above. The data is inserted, 
deleted, and selected on the same screen, as one can see in Figure 5. The easily of operation 
of this tool makes the choice of this type of connection should be used in the development of 
this software to create and delete the records in a table. Only the connection follows the 
pattern developed by own Microsoft Visual Studio 2010, but the designer of the system was 
created based on the needs of those people involved in the receipt. 
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Figure 5: Screen to receive lightning rods and smoke detectors. 
 

3. CONCLUSIONS  
 
In new system, the reports generation of the lightning rods and smoke detectors reception is 
automated, indicating that is not necessary to customize and retype data in tables. After 
registration, is possible, in the screen, generate the report and convert it in three different 
types of reports: Microsoft Excel, Word and Adobe PDF. 
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Figure 6: Receiving report in excel format. 
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