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Abstract. A wide range of Radiological protection services of national reach are offered by the Center for 
Radiation Protection and Hygiene (CPHR). The software developed enlarges the possibilities of the commercial 
management of these services. It contains all information generated in the interaction as much with the client as 
with the specialists during the process of realization of these services, impregnating them an added value and 
contributing to increase the quality and the efficiency of the commercial management of the organization. 
GESCOM has a wide group of reports which offer clear and precise information. It contains general modules 
such as entities, services request and services contract.  It has specific modules for the most complex services: 
external dosimetry, calibration and/or verification of dose equipments, internal contamination and measurement 
of samples. 
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1. Introduction 
 
CPHR guarantees the radiological protection of the country, as well as the application of the most 
advanced nuclear techniques with the minimum risk for the occupationally exposed workers, the 
people and the environment. This institution offers services such as the radiological surveillance of the 
workers who are occupationally exposed to ionizing radiation, the environmental radiological 
surveillance of water and foods, safe radioactive waste management, calibration of dose equipments, 
evaluation of the technical documentation and projects of the installations of radioactive sources  and 
the advisement to organisms of the government central administration and its entities on the 
fulfillment of national and international  regulations of radiological protection and safety. 
 
We have clients all over the country who generally solicit more than one service. The main site of the 
center is located at the outskirts of the city. Thus, the commercial office, which is located in Playa 
township, plays a very important role in the client-expert interaction during the performance of the 
scientific-technical services offered by the   organization. 
 
Every request and the necessary information are collected by the commercial expert when the clients 
solicit the different services. With this information, the first interchange with the chief of the involved 
service is accomplished in order to determine if the request will be assumed. Later, this is reported to 
the client and the stage of makeup and validation of the contract starts. When this stage is concluded, 
then the execution of the service begins and once the execution is finished, the results are informed to 
the commercial office by the chief of the service. Also, a certificate is delivered to the clients at the 
commercial office. 
 
As derived above, it is necessary the registration of the different stages of the performance of the 
scientific-technical services offered by CPHR for the most precise and detailed information of the 
status of a given service. 
 
Taking into account the very peculiar features of the offered services, some of them very large and 
complex, it is a cumbersome task to follow the tracking without a computing tool.  Thus, in order to 
improve the accurateness, reliability and clarity of the registered information, a computing system was 
developed.  
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2. Materials and Methods  
 
GESCOM is a data base management system conceived to control the commercial information during 
the performance of the scientific-technical services offered by CPHR. Such application was developed 
in Delphi and the related data base was defined in Access. 
 
First, in the system layout, a service sorter was defined. An identifying code was assigned for every 
service and a non-established service class was also defined for those requests which are not defined. 
 
Table 1: Scientific-technical services sorter. 
 

Service Code Name of the Service 
100 Non-Established Service 
101 Complete-Body Dosimetry 
102 Limbs Dosimetry 
103 Crystalline Dosimetry 
104 Internal Pollution 

105 Equipment Verification and/or Calibration 

106 Consultancy on Radiological Protection 
107 Environmental Engineering 
108 Radioactive Wastes 
109 Sample Measurements  
111 Radioactive Measurement in scrap 

          
Taking into account the features and peculiarities of the services, the main system modules were 
defined and divided into two groups: general modules and specific modules. The general modules are 
related to all the services and the specific modules belong to specific services. 

The general modules are the following: 

Authentication Module 
It controls the system access by means of a password, enabling its change. 

Entities Module 
The module Entities contains the data of the entities clients of CPHR. When entering an entity, a code 
is automatically generated and assigned to such entity. The system stores the history of the entities in 
the class 'status of an entity'. This status can be: Active, Temporally Low or Definitely Low.  The first 
status is set by default, but when an entity does not temporally or definitely operate for some reason, 
the second or third status is assigned respectively. Once an entity is entered in the data base, its status 
changes but the concerning data is not physically deleted.       

Services Request Module 
The services are represented by means of the service requests. The four phases defined for these 
requests (Stage, Execution, Approved and Denied) comprise all the stages of the performance of a 
service and the changeover among them is automatically achieved. Every request is registered with an 
identifying number (see figure 1). 

 
 
 
 
 
 



 
 
Figure 1:  Format of the identifying number of the scientific-technical services requests 
 

                             

 

 

                                

                                                     

 

Recruiting Module 

The module Recruiting controls the fulfillment of the commitment of time established in the contract. 
The contract data is entered once the contract has been approved for every involved part. The 
identifying number of the contract is also automatically assigned (see figure 2). 
 
Figure 2: Format of the identifying number of the contract 
  

 

 

                      

 

 

 

The specific modules are the following: 
 
Dosimetry Module. 
 
The service of external dosimetry is divided into three stages: The preparation of the dosimeters, 
reception of the used dosimeters and the generation of the dose reports based on the reading of the 
used dosimeters. These stages are carried out by means of the software DOSIS in the External 
Dosimetry Lab (EDL) at CPHR.  
 
Once the stage of preparation is concluded, the commercial office participates in the delivery of the 
dosimeters to the clients and when the dosimeter are not being used any longer they are returned to 
CPHR, delivered to the commercial office and sent to EDL for their processing. When the 
measurement of the dosimeters concludes, a dose report is generated and sent to the office for the 
delivery to the clients. 

All the commercial information related to every stage is controlled by the system, part of this 
information is generated in the commercial office and the rest is generated at EDL by using DOSIS. 
The data raised from EDL and consolidated by entities are imported by GESCOM.  
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In this module, options of interchange with the client of prepared and used dosimeters as well as dose 
reports were defined. Options for the service update, stage that takes place before the preparations of 
the dosimeters, and for the process of billing of this service were also defined. 

Module of Verification/ Calibration and Samples Measurement and Internal Dosimetry. 
Some of the services of internal dosimetry, sample measurements and verification and/or calibration of 
dose equipments need of the reception of the sample or the equipment at the commercial office. This is 
sent and processed in the corresponding lab at CPHR. Finally, a certificate with the analysis result is 
sent to the office for being delivered to the client. The service of verification and/or calibration with 
this certificate returns the equipment. 

In the specific modules related to these services all the necessary information in order to know the 
status of the execution of the service is controlled and the certificate management is carried out.  

3. Results and Discussion 
 
In every module there are options to entering and to modifying the information, to showing it for 
display and to generating reports. In the main window it is possible to access to the system modules by 
means of the menu bar (see figure 3). 
 
Figure 3: Main window of GESCOM 

 
 
The data of the entity, of the responsible person of radiological protection (RRP) and of the expert's 
attention at the commercial office are contained in the module Entities (see figure 4). This information 
is exported to the External Dosimetry Lab at CPHR, where is imported by DOSIS.  
  
Figure 4: Window of Modification of the entity information 

 



  
 
The data of the service manager, the requirements and the exigency of the solicited service and the 
information related to the stage of the request management are registered in the module Services 
Requests (see figure 5). The Service Management Model is generated, in which a file is stored and 
feasibly sent by e-mail.  
 
Figure 5: Window of data modification related to a service request 
 

 

The module Recruiting controls every date related to the conciliation of the contract, the data of the 
contract and the planned and real dates of the service execution.  
 
The dosimetry module stores the amount of prepared dosimeters, the information about the return of 
dosimeters and its corresponding dose reports for every monitoring stage. It also contains the service 
update, the attestations of delivery of used dosimeters at EDL at CPHR, the attestations for the sending 
of the information and the dosimeters to other provinces in the country by the official mail and the 
history of the clients interchanges (see figure 6). 
 
Figure 6: Window used to register the interchanges of the external dosimetry service 
 



 
 
When the sample or the equipment goes in the commercial office or goes out to CPHR they are 
registered by the services of samples measurements and verification and/or calibration of dose 
equipments. The corresponding certificate with the analysis result is also registered by these services 
(see figure 7). 
  

 

Figure 7: Window used to enter a verification and/or calibration request 
 
 

 

 

 

 

 

 

 

 
There is an option that informs about the history of the billing of the permanently contracted services. 
This option informs when the client has to pay.    
Every module possesses several reports, which can be generated for an entity, for all the entities or for 
the entities of a ministry and/or province.  
The most connotative report is the attestation of conciliation of the external dosimetry service, which 
is used for the billing of such a service (see figure 8). Besides, it possesses reports for MINSAP and 
the regulatory agency. 
 
Figure 8: Certificate of Conciliation of the external dosimetry service 
 

 



 

4. Conclusions 
 
A data base management system was designed in order to make easier the commercial management of 
the scientific-technical services offered by CPHR.  
 
This system possesses the history of the entities clients, controls the assumed and not assumed services 
requests achieved at the commercial office and the concerted contracts. It also regulates every stage of 
the performance of the largest and most complex scientific-technical services offered by the 
organization.       
 
The information contained in the data base is filtered by following multiple rules, allowing the getting 
of a wide variety of reports that make easier the work of the experts at the commercial office and make 
more effective the interchange with clients. It is also in possession of a group of reports which alerts 
about the fulfillment of the commitment established with the clients. 
  
This software is registered. The registration number is 866 – 2006.   
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