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I. Introduction 

 IC2014env, irradiations: 
 Free field (3 or 6 moths) 
 SCR at the lake platform 
 Cs-137 (0°): 5,5mSv 
 Transport dose: UDOII 

 Four references sites (PTB): Free Field, Platform, UDO-II and Cs-137 source 

 Background: CIEMAT participation in the two previous ICs organized by WG3-SG2 

 IC2017prep, irradiations: 
 Free field (6 moths) 
 SCR at the lake platform 
 Cs-137 (0°, 90°): 30mSv 
 Transport dose: UDOII 
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Ciemat TLD results according to ISO-14146:2018 



 Indoor location:  
 Inside 3 moths 
 Cs-137 irradiations (0°) 

 2 irradiations at doses lower than 0.5mSv in the KIT calibration laboratory 

 Outdoor location: 
 Outdoor 3 / 6 moths 
 Cs-137 irradiations (0°) 

IC2021area (from Jul-21 to Feb-22): 
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 Last EURADOS Intercomparison organized by WG3-SG2: 

 6 dosimeters for exposure outdoor/indoor in free field 

 2 groups of 3 dosimeters each for low dose irradiation: 300µSv and 150µSv 

 Reported doses by labs without transport dose correction 
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CIEMAT Environmental Dosimetry Laboratory 

Harshaw 5500 Reader 

PTW Oven 

90Sr-Y Irradiator 

II. CIEMAT TLD system  
for Workplace and Environmental Dosimetry 

CIEMAT-TLD dosimeter 

Detector handling 
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 Outdoor for environmental monitoring 
 Indoor for workplace monitoring 

• Annealing 
• Pre-Reading cycle 

TLD materials: LiF:Mg,Cu,P (GR-200) and LiF:Mg,Ti (TLD-100) 
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Dosimetry system features 

• Validation of influence factors based in the IEC 62387 standard 

• Traceability and QC procedure: 

 H*(10), Cs-137 annual calibration in a metrology laboratory 

 QC process: ICFs calculation (after reading) 

• Regular participation in the spanish IC (every 5 years) 

• Accreditation according to ISO 17025, since April 2012 
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III. Dose evaluation and  
measurement uncertainty 

• Two methods based on GUM (JCGM 100:2008), linked to ISO/IEC Guide 98-3 (Part 3) 

a) A general method based on the laboratory methods 

• Influence factors on the expanded measurement uncertainty U’(k=2): 

 Reader counts (2%) 

 Reader calibration factor (4%) 

 Energy response (2%) and angular response (5%) 

 Calculation of ICFs (3%), 90Sr-Y Irradiator 

 Transport dose subtraction (depends on the trip) 

• Expanded measurement uncertainty: 16%, without trip dose subtraction 

b) Method based on the standard deviation (nº detectors / dosimeter): 

Dose mean value, standard deviation (n-1) and t-distribution 

• IC2021area: TLDs uncertainties (k=2), range [4, 13]%, without trip dose subtraction 
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Calibration factor 
(25/11/2020) Dose evaluation 

ICFs 
calculation 

 Dosimeter reading (counts) 
 Reader calibration factor (trazability) 
 Detector calibration (ICFs calculation), μSv/count 
 Dose evaluation , H*(10) 

GLOW CURVES EVALUATION Net Doses 
(SGCA) 
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Corrected counts 

Calculation of the H*(10) doses 
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IV. Results  
in the IC2021area intercomparison 
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Dosimeter results for low doses 

Cs-137 response for 0,3mSv and 0,15mSv 

Background dosimeters 
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 Dose values in the range [-7, +5]% referred to the mean value 
 Uncertainties U’(k=2) in the range 4% - 13% 
 Mean dose value (6 dosimeters): 246 (47) μSv; U’(k=2) = 19% 
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Referred to H*(10) = 150μSv:  
 Dose values in the range [+1, +13]% 
 Uncertainties U’(k=1) in the range [11, 17]% 
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Cs-137 irradiations of 3 dosimeters (backgroud dose subtracted) for low doses < 0,5mSv 

Referred to H*(10) = 300μSv:  
 Dose values in the range [+4, +8]% 
 Uncertainties U’(k=1) in the range [8, 10]%  0
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Referred to H*(10) = 150μSv:  
 Dose values in the range [+1, +13]% 
 Uncertainties U’(k=1) in the range [11, 17]% 
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Cs-137 irradiations of 3 dosimeters (backgroud dose subtracted) for low doses < 0,5mSv 

Referred to H*(10) = 300μSv:  
 Dose values in the range [+4, +8]% 
 Uncertainties U’(k=1) in the range [8, 10]%  

Href : U’(k=2) = 4,3% 
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Mean dose values:  
 0,162 (18) mSv, U’(k=1) = 6% 
 0,32 (3) mSv, U’(k=1) = 17% 
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Calibration stability of the Reader (Harshaw 5500)

Aug.5th, 2014: 
Reading TLDs 
IC2014env

Apr.23th, 2018: 
Reading TLDs 
IC2017prep

Nov.25th, 2020: 
Reading TLDs 
IC2021area
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Stability of the calibration factor 

EURADOS ICs: 
Linearity from 0,15mSv to 30mSv 
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 Cs-137 response [+5, +8]% in the three EURADOS ICs (2014-2021) 

 Linear dose response (0,15 - 30 mSv) to Cs-137 has been checked 

Measurement uncertainty are consistent by the two methods  
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