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Abstract 

Information and Communication Technology (ICT) is growing in Brazil and worldwide. 

The servers processing power added to the technology of relational databases allow to 

integrate information from different sources, enabling complex queries with reduced 

response time. We believe that the use of information technology for the radiological 

protection programs for human activities shall help greatly the radioactive facility that 

requires such use.  Therefore, this project aims the informatization of the monitoring 

policy and techniques in Portuguese, providing Brazilian radioactive facilities a complete 

repository for research, consultation and information in a quick, integrated and efficient 

way. In order to meet national and international standards, the development of this project 

includes concepts, definitions and theory about monitoring procedures in order to 

interrelate information, currently scattered in several publications and documents, in a 

consistent and appropriate manner. The WEB platform tools and functionalities were 

developed according to our target public needs, regarding new possibilities of media, like 

mobile access, feeds of content and information sharing. Moreover, taking into account 

this is a pioneer project with the prospect of long-term use, our challenge involves the 

combination of multiple computer technologies that allows a robust, effective, and 

flexible system, which can be easily adapted according to future technological 

innovations. This pioneer project shell help greatly both radioactive facilities and 

researchers, and it is our target to make it an international reference for Portuguese 

Spoken countries. 

 

Keywords: monitoring policy and techniques; Information and Communication 

Technology; informatization of radiological protection. 
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1. INTRODUCTION 

 

In order to establish a Radiological Protection Plan or a Radiological Emergency Plan, 

Brazilian facilities should take into account all procedures based on both national and 

international standards, guidelines and recommendations. This information can be found 

in several documents published by different organizations over the past decades, 

namely: the International Commission on Radiological Protection (ICRP), International 

Atomic Energy Agency (IAEA) and Comissão Nacional de Energia Nuclear (CNEN). 

 

The ICPR provides international guidelines aimed to protect the environment and 

individuals to the harmful effects produced by ionizing radiation. Its recommendations, 

based on their own policy of protection, are grounded in the reports of the United 

Nations Scientific Committee on the Effects of Atomic Radiation (UNSCEAR) and 

reports of the Biological Effects of Ionizing Radiations (BEIR). The ICRP also provides 

the reasons that led to present their recommendations.  

 

The IAEA brings together the countries affiliated to the UN that use ionizing radiation. 

This committee publishes its own recommendations according to the ICRP 

recommendations and its policy. Even though the AIEA provides guides to meet all 

their requirements, the organization does not provide the reasons for these 

recommendations.  

 

In Brazil, the national government entity, linked to the IAEA and under the Ministry of 

Science and Technology, is the Comissão Nacional de Energia Nuclear (CNEN). This 

committee has issued a series of standards for radioactive facilities in the country, about 

programs that are adequate and effective to remain in operation for radiological 

protection, but does not give a guide to follow, as does the IAEA. Although the Basic 

Guidelines Protection [CNEN, 2005], inform the subject that a Radiation Protection 

Plan should contain, it is not in a logical sequence, nor have detailed and specific 

comments, and programs to the approved plans for similar radioactive installations may 

have different descriptions. 
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Therefore, the purpose of this research project is the the informatization of the 

radiological protection optimization programs in a single system. Our objective is to 

offer unified programs and inter-related information in Portuguese, providing Brazilian 

facilities a complete repository for research, consultation and information in a quick, 

integrated and efficient way, combining computer technology and radiological 

protection in order to enhance the best benefits from information technology.  

 

2. MATERIALS AND METHODS 

 

2.1. Delineation of the content 

 

The informatization of radiological protection programs was started in 2011, with the 

unification of radiological protection optimization programs. Our challenge implied 

working on vast and complex content, identifying the most appropriate functional 

structure in order to develop a project that allowed effective access to information and 

research. The computerization required a careful research on content optimization that 

refers to laws and regulations available in several publications or from different sources 

(ICPR, IAEA, CNEN).  

 

The task of inter-relating all that information was accomplished taking into account 

established criteria for the development of database relational systems and the features 

of the information. The relational database allows the inter-relationship of all relevant 

co-related information, which are not available in a linear structure or in the same 

publications, such as laws and regulations under country each local authorities, which 

may be more (or less) restrictive than international recommendations.  

 

The optimization content includes concepts, definitions and theory in addition to the 

optimization programs, help decision making techniques, information related to 

protection costs, radiation doses and detriment, according to ICRP [1973; 1990; 2006] 

and IAEA [2002] publications. Informatization of optimization programs was an initial 

core that should be extended to other fields of radiological protection, according to the 
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positive Tree, published by IAEA [1990], the more generic and complete tree for an 

appropriate program of radiation protection. 

 

Therefore, in 2013 our team started researches for the creation of computerized models 

that comprise several aspects of the monitoring policy and techniques, which includes 

concepts, definitions and theory about monitoring procedures in order to interrelate 

information, currently scattered in various publications and documents, in a consistent 

and appropriate manner. Moreover, developed in a modular structure, the system allows 

to integrate interrelated elements of optimization and monitoring procedures.  This 

research work, based on ICRP publications [1993; 1997] includes programs about: 

 

 Monitoring of Workplace: Monitoring for External Radiation, Monitoring for 

Surface Contamination, Monitoring for Air Contamination  

 Individual Monitoring: Monitoring of External Exposure and Monitoring of 

Internal Exposure, Monitoring for Skin and Clothing  

 

Considering the relevance of radiation detection and measurement, this research work 

presents a special area with questions and answers about solid-state radiation-

monitoring instruments for personal monitoring, as individual dosimeters and 

workplace dosimeters are usually employed for external radiation and, in few cases, for 

surface contamination.  

 

Whether compared to other detectors, solid-state detectors may present several 

advantages, such as their dimensions. Thermoluminescent dosimeters need only few 

milligrams to measure doses therefore they are considered punctiforme, while others - 

such as film – take some area. Depending on the dosimeter type, these are considered 

the most sensitive for individual doses measurement. Still, the great advantage of a LiF 

(lithium fluoride) thermoluminescent detector is its atomic effective number, which is 

similar to human soft tissue atomic effective number, dispensing corrections when 

measuring workers doses. 
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Therefore, the system provides detailed information about semiconductor detectors, 

Thermoluminescent dosimeters and neutron detection. These information are 

interrelated to monitoring procedures items and the content includes: 

 

 Thermoluminescent dosimeters: thermoluminescence mechanism, 

thermoluminescent materials, Optically Stimulated Luminescence (OSL), and 

image plates. [Knoll, 1999] 

 Neutron  detection: activation and decay, activation detector materials and 

physical properties. [Knoll, 1999] 

 Semiconductor detector: semiconductor properties, the action of ionizing 

radiation in semiconductors and semiconductors as radiation detectors. [Knoll, 

1999; Sordi et al., 1997] 

 

2.2. Web-based system for radiological protection programs 

 

For the informatization of the monitoring programs, we developed a platform whose 

range of features and functionality suits the needs of the corporate public. The system is 

developed in a modular structure, that allows to integrate interrelated elements on both 

search and research basis. Moreover, we created updating models where each 

information is recorded in its most current form in a single record without redundancy, 

even though it can be found in different subjects or modules. Each module is developed 

independently and can be inserted, adapted, updated or deleted separately, without 

prejudice of the other ones. This will allow the program adjusts over time according to 

the needs identified during the next years. 

 

This project uses the combination of multiple technologies, for both development and  

infrastructure issues, maximizing the resources available in each technology in order to 

achieve our goals. Taking into account this is an original project with the prospect of 

long-term use, it was considered the HTML (XHTML1 STRICT) patterns, according to 

the W3C (World Wide Web Consortium) recommendations [2011]. Considering an 

infrastructure that supports an average volume of service access, we chose the Linux 

operating system and MySQL server database [2011]. Whether during the 
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implementation phase or hereafter the server has to be rescaled to increased demand, 

our team can easily migrate the database to a server MSQL Server [2011]. This WEB 

2.0 concept project makes extensive use of CSS (computer language), allowing it to be 

easily adapted to new possibilities of media, like mobile access, feeds of content and 

information sharing. There is still a great concern for SEO (computer language) to 

ensure that the information is well-indexed in the best way possible in the Internet 

search engines. For the server language development, we chose PHP [2011], as it is a 

widespread technology, well documented with an extensive and active community, and 

especially for being a dynamic and flexible language, and it is to maintain.  

 

Other more modern technologies, up to this date, still have several points of concern 

regarding the maintenance of source code and flexibility for future development. The 

technologies mentioned are current pattern programs for this type of development 

project but shell be constantly revised and may change according to the constant 

innovations in the information and communication technology that certainly will change 

in coming years. 

 

 

3. DISCUSSION AND CONCLUSIONS 

 

The WEB platform tools and functionalities has been developed according to our target 

public needs, according to results provided by our pilot project with optimization 

programs, implemented in a web environment in March 2012. Our concerns with 

international recommendations patterns (W3C) brought great results. After only two 

months research sites such as Google, Bing, Altavista and Yahoo would bring 

UNIPRORAD [2012] among the five first choices. 

 

Google Analythics was used to the investigation of the usage profile. According to its 

monitoring reports, between 26/05/2012 and 26/06/2012 the site UNIPRORAD counted 

on 79 visits from 43 users, among which 49,37% visited the site for the first time, while 

50,63% were returning visitors. Yet, according to Google Analytics reports, between 

27/06/2012 and 27/07/2012 the number of visits increased 84%, with 146 visits from 50 
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visitors. Among them, 70,55% returning visitors and 29,45% new visitors. In this period 

of time the system had 3.063 visited pages, which represents and increase of 126% 

whether compared to the previous period, which registered a total of 1.353 views. 

[Levy, 2012] 

 

Still, Google Analythics reports brings information about users operational systems 

profiles, services providers and screen resolutions, providing fundamental information 

for strategical planning of the evolution of this Project, as the WEB platform tools and 

functionalities must be developed according to our target public needs, regarding new 

possibilities of media, like mobile access, feeds of content and information sharing. 

Moreover, taking into account this is a pioneer project with the prospect of long-term 

use, our challenge involves the combination of multiple computer technologies that 

allows a robust, effective, and flexible system, which can be easily adapted according to 

future technological innovations. This pioneer project shell help greatly both radioactive 

facilities and researchers, and it is our target to make it an international reference for 

Portuguese Spoken countries. 
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