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ABSTRACT

Smoke detectors and lighting rods, after usedcategorized as radioactive wastes and must be geldnto
the institutes of the National Nuclear Energy Cossian - CNEN. The control and registration of theserces
are critical, because they impact the subsequecepses involved in the management of radioactastes, as
well as all costs incurred. The use of Informati@thnology as a process tool is an important ingnt for
ensuring the control and safety of data by enabiiadtime reports on several variables. This adléov a quick
response to inquiries from environmental and raé@qgaauthorities. The Nuclear and Energy Reseanstitute
- IPEN, since the nineties, received until the redof 2013 around 30,000 lighting rods and 20,000ke
detectors. These devices are received and handédgically on a daily-basis, with the use of pajoems and
delivery scheduled by a phone call. The objecti/éhis work is to describe the methodology used dethil
each step of the implementation of a computeriaesiesn for the management of these devices by IPEN-
CNEN/SP.

1. INTRODUCTION

Radioactive waste is any product of human actithigt contains radionuclides in quantities
above the exemption limits. For this reason, alioactive material that is considered waste
must be collected, processed and stored propergpatific facilities for this purpose [1].
Radioactive waste can be sorted by various criteatety requirements for handling, stage of
development of the nuclear industry in a countegutations and standards transport;
physicochemical characteristics and, concentratbmadioactive material present in the
waste [2].

In 1989, the National Nuclear Energy Commission NEQ!, lifted the authorization for
manufacturing, trading and usage of radioactivatiimg rods (Resolution®°m/89). Since
this date, these devices have been replaced forentional protection systems against
electric discharges and have been sent to theutestisubordinated to CNEN, amongst them
the Nuclear and Energy Research Institute — IPEN.

Before the cited publication, the Radioactive Waddsmnagement had received about 20,000
units of radioactive lightning rods with an averagmual rate of approximately 900 sources

3].



Some types of smoke detectors use radioactive @mlattm-241, in their construction and,
although the activity concentration be lower thia@ &xemption limit, it is recommended by
CNEN that these devices be also sent to the CNEtitutes.

The reception of radioactive lightning rods and kenaetectors by Waste Management
Department — GRR of the IPEN is free, but the comwing and transport are the
responsibility of the users.

According to CNEN instructions, every month a répmust be generated describing all
devices received. This report is elaborated usiegapplication Microsoft Excel and the main
informations are: user (name and complete addressg)onsible by supply and transportation
and date of receipt. This report is finally avaiéabnline for consultation by CNEN.

Currently the GRR uses a system based on Micrd&safel, which generates a database in

Microsoft Access to control the records about teeicks received. In order to generate the

report to CNEN are necessary some manual modiicatand inputs that spent some time

and mainly, can lead to errors. These are the neaisons to develop an automated system to
control the records about lightning rods and snudectors.

The system was developed in Microsoft Visual Stugdd0, based on the Windows Forms
Project, in Microsoft Visual C # with the databasévlicrosoft SQLServer 2008. This system
allows to register all reception data and generastomized reports according to the needs of
managers, saving time, reducing manuals errorsasdbmit to CNEN instantaneously.

2. THE SYSTEM

Since the system was developed in Dot Net platf@rpossible the interoperability with
other programs developed in any Microsoft langudtgis. a Windows based project and for
this reason when is published (finalized) is geteetaa Setup file that can be installed on
other computers. The system was implemented incal lmachine, and can be accessed
remotely by other users.

In the new system, the receiving process does hmge. All the inputted data are recorded
in a database and can be constantly consultedeoreghstration screen. On the main screen,
it is possible to change the old data, delete meobrdata and input new data. The report is
generated on screen, filtered by date, alreadyoouzed and with the possibility to convert
in Microsoft Excel, Microsoft Word and Adobe PDF admnent. After registration a
personalized document that certifies the radioactwaste reception is automatically
generated.

2.1. Database

The database used is Microsoft SQLServer 2008 ampaosts the ADO.NET Entity
Framework and the reporting tools, replication, aath definition that is built around the
data model. Using this database was possible @iecetored procedures, query methods and
to facilitate the change in the data tables. Thegeal tables were created, two of them
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temporary, but used separately for each type abaative waste. It was also created another
table with the same informations, to store recdl@dg have been deleted. This option was
requested by the department manager to get totdfataon the deleted records. The tables
are presented in Figure 1.

funcionarios

funcionario

RECEBIMENTO_PR_DF EXCLUIDOS

recebimento_temp_relat
DATA_RECERIMENTO_GRR.
HUMERD _NF_RECEET
COD_GRR
MOME_EMPRESA
TELEFOME_EMPRESA
RESPONSAYEL_EMPRESA
MOME_EDIFICACAC
ENDERECO_EDIFICACAD
HUMERD _EDIFICACAC
BAIRRO_EDIFICACAD
CIDADE_EDIFICACAC
UF_EDIFICACAO
CEP_EDIFICACAC
MOME_USUARTO
MOME_TRANSPORTADCRA
ENDERECO_EMPRESA
HUMERD_EMPRESA
BAIRRC_EMPRESA
CIDADE_EMPRESA
CEP_EMPRESA
LF_EMPRES&
PARARATOSAMZ41
PARARATOSRAZZE
DFLMACAAMZ41

DATA_RECEBIMENTO_GRR
MUMERO_NF_RECEEI
COD_GRR
MOME_EMPRESA
TELEFOME_EMPRESA
RESPOMSAYEL_EMPRESA
MOME_EDIFICACAO
EMDERECC_EDIFICACAO
MUMERD_EDIFICACAD
BAIRR.O_EDIFICACAD
CIDADE_EDIFICACAD
LF_EDIFICACAD
CEP_EDIFICACAD
MOME_USUARIO
MOME_TRAMNSPORTADORA
EMDERECC_EMPRESA
MUMERO_EMPRESA
BAIRR.C_EMPRESA
CIDADE_EMPRESA
CEF_EMPRESA
LIF_EMPRESA
PARARAIOSAMZ41
PARARAIOSRAZZE
DFUMACAAMZ41

recebimento_temp
DATA_RECERIMENTO_GRR.
MUMERO_NF_RECEET
COD_GRR
MOME_EMPRESA
TELEFOME_EMPRESA
RESPONSAYEL_EMPRESA
MOME_EDIFICACAC
ENDERECO_EDIFICACAD
HUMERO_EDIFICACAC
BAIRRO_EDIFICACAD
CIDADE_EDIFICACAC
UF_EDIFICACAQ
CEP_EDIFICACAC
MOME_USUARTO
MOME_TRANSPORTADCRA
ENDERECO_EMPRESA
HUMEROD_EMPRESA
BAIRRC_EMPRESA
CIDADE_EMPRESA
CEP_EMPRESA
LF_EMPRESA
PARARATOSAMZ41
PARARATOSRAZZE
DFLIMACAAMZ41

DATA_RECEEIMENTO_GRR
MUMERC_MF_RECEET
COD_GRR
MOME_EMPRESA
TELEFCME_EMPRESA
RESPOMNSAVEL_EMPRESA
MOME_EDIFICACAC
ENDERECC_EDIFICACAC
MUMERC_EDIFICACAC
BAIRRO_EDIFICACAD
CIDADE_EDIFICACAD
UF_EDIFICACAD
CEP_EDIFICACAC
MOME_USLARIO
MNOME_TRAMSPORTADORS
ENDERECC_EMPRESA
MUMERO_EMPRESA
EBAIRRO_EMPRESA
CIDADE_EMPRESA
CEP_EMPRESA
LUF_EMPRESA
PARARAIOSAME41
PARARAICSRAZZE
DFUMACAAMZ241

makivo

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

2.2. Tools used in the system.

The Microsoft Visual Studio 2010 contains a numidfecontrols that give the system more
consistent. The Controls that were used will becdiesd below.

2.2.1. Reportviewer.

It is used to generate reports in Microsoft Windapplication projects. It allows that you
process and display the report in the applicatlbnvas used to generate reports within a
specific period of time with a simple mouse clickhis tool has some interesting features,
such as export reports to other applications. guifg 2 is presented a view of the report on
screen and Figure 3 shows the document that esrtifie radioactive waste reception.
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Endereco
Procedéncia 13 Telefone
Wl B. INS'I:ALAQJ”\O ELETRICAE Fua Jodo Chiodi, 96 - Mario Dedini - Piracicaba SP (1930358014 Wl
AUTOMAGAQ INDUSTRIAL LTDA. ME
LAPOC - Laboratdrio de Pogos da Caldas Rod. Pogos de Caldas, 13 - Andradas - Pogos de Caldas MG (35) 2107-3554  Ma
LAPOC - Laboratdrio de Pogos de Caldas Rod. Pogos de Caldas, 13 - Andradas - Pogos de Caldas MG (35) 2107-3554  Ma
Eletro Tecnica PEPE Lida - EFP Av. Prudente de Maraes, 3052 - Centro - Pirassununga SP (19)3861-3234 Do
Auto Onibus 580 Jodo Ltda Rua wenezuela, 715 - Wila Barcelona - Sorocaba SP (15)3212-8550  Hely
Jorge Luiz Fernandes da Silva Rua Evaristo Zagonel, 346 - Santa Tereza - Joagaba SC (49980154727 Jon
Sil
Jorge Luiz fernandes da Silva Rua Evaristo Zagovel, 346 - Santa Tereza - Joagaba SC (49988154727 Jon
Sl
Jorge Luiz Fernandes da Sila Rua Evaristo Zagovel, 346 - Santa tereza - Joagaba SC 0 (49988154727 Jon
Sil
Jorge Luiz Fernandes da Sila Rua Evaristo Zagovel, 346 - Santa Tereza - Joagaba SC (49988154727 Jon
Sil

Figure 2: Receiving report on screen.

= Decla racao

'R | 4 W b 'i'l@gm h*v |

100%:

= @&=3D Instituto de Pesquisas Energéticas e Nucleares
'pe" Laboratdrio de Rejeitos Radioativos

DECLARACAOD DE RECEEIMENTO

Declaramos para os devidos fins, que recebemos:

flaterial - & Para-Raios Am-241
Empresa - Centro Universitario Mossa Senhora do Patrocinio

Enderegco - Praga Antonio Vieira Tavares nimero - 73

Bairro - Centro Cidade - Salto CEF - 13320219 UF - SP
Mots fizcal - CARTA

Declararmos  ainda que, conforme constante  na documentagdo de  enwio,

estels) dispositivols) estavalm) instaladols) nolal:

Figure 3: Statement of reception

2.2.2. Datagridview.

The DataGridView control provides a customizableldasuch as cells, rows, columns and
edges to display data from a table. It was usetherReception Registry page, with the date
filter, order number (GRR code) and invoice, ondgrall the registries by date. This tool
allows the visualization of the reception recordsng only a few filters, on the same
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receiving screen in a simplified form. Selectinge thull record in DataGridView
automatically loads the registration screen. Figusbows the DataGridView screen.

Cad. GRR Mota Fiscal Recebido Em  #
2 201 3/064 CARTA 14842013
20134063 CARTA 10472013
20134082 1060 10472013
20134081 CARTA 572013
20134080 131E1 204642013
20134059 E13 204642013
20134058 CARTA 194672013
20134057 CARTA 18/6/20132
20134056 CARTA 14/6/20032
20134055 CARTA 13620032
20134054 CARTA 13/6/20132
20134053 CARTA 13/642013
201340582 17 12/6/2013
20134051 141 11/6/2013
20134080 43183 11/642013
20134049 431839 11/642013
20134048 43189 114642013
20134047 43189 114642013
20134046 43189 11/6/20032
20134045 2572 1046720732
20134044 23494 17/6/20032
201340432 2492 FAES2013
20134042 CARTA E/E/2013
< >

Figure 4: Datagridview on the receiving page.

2.2.3. DataSource.

The DataSource property allows data binding in Wimsl Forms Controls. This tool gives
the possibility to bind to a DataGridView. It wased to insert all of the receiving data in a
table and automatically load this data in DataGieslvnoted above. The data is inserted,
deleted, and selected on the same screen, as orseean Figure 5. The easily of operation
of this tool makes the choice of this type of cartima should be used in the development of
this software to create and delete the records tabke. Only the connection follows the
pattern developed by own Microsoft Visual Studid@0but the designer of the system was
created based on the needs of those people invimivibd receipt.
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Cod. GRR: Recebido Em:
Nota Fiscal: B CARTA

Empresa
Enderego; N
Bairro:
Cidade: UE:
CEP:
Telafone: M como"g"

Responsével: Elizdngela Lourengo de Araujo
Para-E Am-zd1:

Para-Raios Ea

Jde Fumaca Am-241: _

Transportadora: U

| 50 b Ler T Lo Centi Ll niversitério Mozsa Senhora do Patroci B8 ST 0§ =LE

| 54 (=1 =t el s O Praca Antonio Wieira Tavares e

Bairro:

Cidade: & UF:

o) 13320219
Recebido Por: EaaREErea = =1e w

Figure 5: Screen to receive lightning rods and smakdetectors.
3. CONCLUSIONS
In new system, the reports generation of the ligigtmods and smoke detectors reception is
automated, indicating that is not necessary toocuigze and retype data in tables. After

registration, is possible, in the screen, genefaereport and convert it in three different
types of reports: Microsoft Excel, Word and Adold2H?
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B Plasticos Machini Ltds Rua Forte dos Frahceses, 124 - Pargue 580 Lourengo - &0 Paulo (11) 2062-6663  Alessandra Pinheiro Emilo ™ 9476 0210542013
7 |lvan Sergio Martinoyski Ay Margues Henrlgue, 274 - - Yilhena (71) 3820-2920  Ivan Sergio Martingwski ¥ 080763 03052013
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13 Clafer Construcdies & Comércio LTDA Rua Cristiano Yians, 1454 - Cerqueira César - 580 Paulo 111 2098-3477  Fernando &. Yasconcelos CARTA 20/0552013
ILAPOC - Labarstario de Pogos de Caldas  Rodovia Pogos delCaldas, km 13, 0 - Andradas - Pogos de Caldas (35) 2173-3554  Maria Helana Tirollo Tacdei CARTE 220552013
14
15 Engepra Comercio e Servigos Lida Rua Golfredo Teixgira da Siva Teles, 1275 - Jd. Paulista - Araras (19) 3541-4042  Luis Carlos Rovani CARTA 240502013

Figure 6: Receiving report in excel format.
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