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French RP context

Collective Dose Reduction : 
A constant challenge for all NPP operators

Better organize the outage Play directly on source term

Measurement strategy to characterize
Dose rates AND Deposited activities
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Measurement strategy in French fleet

ROUTINE DOSE RATE 
MEASUREMENTS

RP teams in each 
French units 

• Calculation of RCS 
Index and RB index

• Performance 
comparison

• Good practices 

Who

Why

What SPECIFIC 
CAMPAIGNS

• Accurate analysis
• Specific experiments

• Specific 
contamination

CEA (EMECC)

ROUTINE CZT 
MEASUREMENTS

• DED contribution 
only

• Less accurate than 
EMECC 

• Easier to handle

RP teams in each 
French units 
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Dose Rates : RCS Index measurement
Localization of RCS index measurement points

Number of measurement points

« Old » units closer and closer
than « new » units
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Dose Rates : RB Index measurement
General description

Useful to compare dose rates near primary pipes
(Historic index followed since the first start-up)

No information about the global radiological state 
of Reactor Building

Based upon a cartography including 40-50 points

Main monitored systems
(RHRS, CVCS, RCS, PZR, SIS, SG tubes, ...)

Set up on the whole EDF fleet 
between 2010 and 2011 
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Contamination : EMECC Campaigns (1/2)

EMECC

Ensemble de Mesure et d’Etude de la Contamination des Circuits
(assembly of measuring and study of circuit contamination)

Non destructive activity measurements by gamma spectrometry
General Method : Numerical calibration

• Unique efficiency calibration of a detector : measurement of a photon flux (relation 
between count/s and photon flux rate)

• Computed transfer functions (Mercure code) : calculation of a photon flux (relation 
between photon flux rate and activity)

• Very large range of application (all geometries being able to be modelled).

Detector : Germanium cooled by liquid nitrogen

Full or empty (w. or wo. volumic activity contribution)

Deposited activities in a range between 1 MBq/m² 100 GBq/m²
Radionuclides : 58Co, 60Co, 110mAg, 124Sb ….
300 campaigns for the last 40 years (mainly France but also foreign units)
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Contamination : EMECC Campaigns (2/2) 

Example of EMECC program performed in 2009

Letdown line
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Contamination : CZT program (1/2)

Complementarity of CZT with EMECC device

EMECC Campaigns : Very accurate way to characterize contamination

Not possible to perform EMECC campaign on each unit
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Contamination : CZT program (2/2)

Program description
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French RP context

Number of reactor Collective Dose in Man.Sv

Unit in 
operation

900 MWe = 0.79
Average = 0.69

1300 MWe = 0.57

EDF dose performances in 2009
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Conclusion

Source term reduction is an important matter of 
concern for EDF fleet performances

S.T.R. project has launched a significant measurement 
program aimed to reduce contamination levels and 

dose rates 

Routine measurements Specific campaigns

Thanks for your attention !

At your disposal for some 
questions !
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