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For long-term radiation monitoring to assess the cable aging in harsh 
condition of nuclear power plant, ESR dosimetry method using alanine 
dosimeters was already recommended in many technical document and 
paper. Several ESR dosimetry systems were already produced and used 
widely, but the actual application of these systems for industrial dosimetry 
needs careful consideration of error sources in process of dose measurement. 

The alanine dosimeters were measured by E-scan alanine analyzer system 
or EMX ESR spectrometer. For the accurate measurement of the dosimeters, 
we have studied various source of errors. 

First, this paper discusses sources of inaccuracy related to data processing. 
To make a meaningful dose assessment, the dosimeter measurements need 
to be compared with measurements made using certified dosimeters of 
known dose. This is achieved by performing the routine calibration 
procedure which creates a calibration curve and corresponding fit 
coefficients from measurements made with a set of dosimeters with known 
certified dose. The calibration curves in ESR dosimetry are usually 
constructed by means of the least-squares technique in its simplest variant. 
The recommended alternative linearity several replicate measurements of Y 
at each used X value. Also, measurement is subject to error, so repeat 
measurements will not be identical. A technical description of a linear 
calibration is assumed that the dispersion of the measurements is the same 
for each standard. But in some cases, the standard deviation has to be 
specified separately for each value of concentration. In this case, it used the 
WLS(Weighted Least-Squared Regression) method instead of the OLS 
(Ordinary Least-Squared Regression) method. 

Second, the precision of the ESR spectrum was showed as a 
reproducibility test for the two ESR systems. The reproducibility test was 
performed at an absorbed dose of 1kGy, which is at least three orders of 
magnitude above the background reading of an unexposed alanine sample. 

These results would be used to show the precision of two different ESR 
systems in measuring alanine dosimeters from Nuclear Power Plant.   
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