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Introduction 
 In the recent years, electronic personal dosimeters (EPD's) are increasingly being used 
at NRCN, replacing the old direct reading dosimeters that are still widely used. The most 
significant advantage of the new dosimeters is the real time alarm in a radiation field 
exceeding a pre-determined threshold.   
The EPD dosimeters are more precise and can measure γ, β and x rays of a wide range of 
energies. In addition, the electronic dosimeters collects and stores the reading at a fixed 
pattern (every 10 seconds) and keeps the data until it is downloaded from the dosimeter. This 
feature gives the ability to build a personal time-dependent exposure report for each worker 
who carries this device and to analyze, identify and measure the exact dose, time and duration 
of any exposure event he was involved in.  
 Designing and building a personal electronic dosimeter became possible as a result of 
the massive technological improvements of semi conductor detectors and the minimization 
processes of microprocessors and low energy electronic devices. The main purpose for  
personal electronic dosimeters was to monitor on-line doses for radiation workers.  
 A special reader device enables to download data and upload operational settings of 
the dosimeters. By means of this communication channel, one can save the data acquired by 
the dosimeter, clear the dosimeter memory and set the dosimeter operational parameters. 
There are two possible working patterns. The first  is to read and set all the dosimeters at a 
central point, normally a dosimetry laboratory (single reader)  and the second and more 
expensive one, is to build a network of readers covering the plant for obtaining on-line 
communication.  
 
Selection of the Dosimeter 
The NRCN dosimetry division checked a large number of EPD models, and the first decision 
was to focus on the last generation of devices, that were based on semi conductor detectors 
with microprocessor, massive memory capabilities and PC communication. Besides, the 
electronic characteristics of the dosimeter, availability of mass purchase, and computerized 
network support were taken into consideration before choosing the appropriate model for 
NRCN. There were three dosimeter models that matched our requirements : 

1. Siemens EPD Mk2 
2. Stephan 6000 
3. MGP),  DMC 2000 

 

We chose two models of the MGP,  DMC 2000 personal dosimeters family. The DMC 2000 
basic dosimeter measures γ and x radiation at energies between 60 keV and 6 MeV and its 
range is from background levels to 1000 Rem. The DMC 2000XB model measures γ rays and         
x radiation at energies between 20 keV to 6 MeV and β radiation at energies above 60 keV. 
The DMC 2000 device is seen in figure 1. Its energy response to gamma radiation is 
presented in figure 2. 



 
 

Figure 1. The MGP DMC 2000 electronic dosimeter. 

    
Figure 2.  Energy response of the MGP DMC 2000 electronic dosimeter. 

 
The main parameters that lead to the selection of the MGP dosimeters were: 
 

1. The MGP dosimeter is the lightest, most durable and the smallest of all dosimeters 
checked. 

2. The MGP dosimeter has a high response rate which is one of the major considerations 
of radiation protection.  

3. Purchasing, maintaining and operating the MPG dosimeters is simpler and cheaper 
then other options.  

 
 The MGP dosimeter has a sensitive silicon diode detectors that matches the different 
types and energy ranges of the measured radiations. The dosimeter electronics processes the 
detector reading and displays the dose rate and the cumulative dose of the penetrating (Hp) 
and non- penetrating (Hs) radiation. The dosimeter keeps the data acquired by for a given 
period of time - an example of the history screens is given in figure 3. 

 
 
 
 



 
 

 
Figure 3.  The DMC 2000 exposures history screen. 

 

Implementation of the MGP dosimeters at NRCN 

 At first, a limited number of dosimeters and a reading unit including software where 
purchased. A group of users and technicians tested, analyzed and checked the dosimeters and 
the peripheral equipment. The dosimeters were used in field and their various options were 
learned, under the supervision of the dosimetry laboratory.    

 A special database was prepared to manage, store and analyze the data acquired by the 
EPD dosimeters. The historical readings of the dosimeters are stored continuously, as well as 
the protocols for maintenance. The data, including trends of exposures, can be analyzed and 
selective data can be presented by using user-friendly screens. Examples of such screens are 
presented in figure 4. 

 
 
 

 
 
 
 
 
 
 
 
 

Figure 4.  Examples of the database screens.  
 

 The new electronic dosimeters system became one of the main tools of the radiation 
protection system. It satisfies the workers, which can monitor their exposures on line, and 
helps reducing exposure levels. Initial analysis of the data collected, shows that for the groups 
which used the new EPD's, the average exposures were lower. 


