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INTRODUCTION
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Å Individual and collective dose reduction is one important
objective of Cernavoda NPP radiological safety policy.
Radiologicalrisks associatedwith operation and maintenance
activitiesperformed in a nuclearpower plant must be controlled
in a suchmanner that radiation exposureof personnelbe kept
ALARA.

Å Identifying, reducing, and controlling radiation sources are
important for both optimizingworkersexposureand preventing
unplannedexposures.

Å Accurate and effective communication of radiological risk is
important for sourceterm andpersonnelexposurecontrol.
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Potential external and internal radiation hazardshavebeen
identified based on the project design characteristics and
operatingexperienceof CANDUnuclearpower plants.

Radiological protection team has been integrated into
station activities including work planning, outage planning and
scheduling, plant modification reviews, and plant strategic
decision-making processes. During the approval and installation
phases, RP specialists conduct reviews to ensure that dose
reduction and radwaste minimization techniques have been
incorporatedinto installation, operation,andmaintenance.

SOURCE TERM CONTROL
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We continuously monitor external and internal radiation
sourcesmainly by using automated systems, but also through
radiation control technicians monitoring routines, and the
measurementsperformed by properly qualified workers before
during,andafter performingradiation jobs.

Monitoring results are used to establish protective measures
(barriers) to various phases in the ALARAPlanning, Radiation
Work Permit (RWP),andwork process.
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RadiationMonitoring System(RMS)

Remote monitoring technology can expand the list of RP
protective barriers being used for worker protection. Cernavoda
NPP Radiation Monitoring System (RMS) integrates several
systemscontinuouslymeasuringradiation levelsin selectedareas
andprocesses.

This aids RP personnel in assessingplant conditions and
provide alarmsfor operation and maintenancepersonnelto take
appropriateactionsin two situations:

- mitigating the consequencesby preventingthe inadvertent
releaseof radiation in caseof a plant event and,

- unexpectedexposureto radiation of plant personnel.
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RadiationMonitoring System(RMS)
- connect the on-line radiation monitoring equipment to a

computerized interface allowing remote monitoring, remote
control capability and maintaining integrated short and long-term
database.

- interface with RPsystems: FixedGammaArea Monitoring,
Fixed Contamination Monitoring, Portable/ Semi-portable
Radiation Monitors, Fixed Tritium in Air Monitoring, Liquid
Effluent Monitor, GaseousEffluent Monitor, and PostAccidentAir
SamplingandMonitoring. Information is transferredin real time.

- is only having a support function for the radiation
monitoring equipment, which are stand-alone devicesbeing able
to operate independently. All the RMScomponentsare located in
accessibleareasor in mild environmentalconditions.
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RadiationMonitoring System(RMS)functions
- Monitoring ςallows operator to survey the radiation hazards and
annunciatehigh levelsin RadiationControlService(RCS)room andMain
ControlRoom(MCR); surveythe working statusof the measuringloops;
- Control ς to establish the set-up parameters for the automatic
operation of the channel; to operate manually the measuringloop for
non-routine measurements / calibrations; to configure the network
database;
- Maintainabilityςannunciateequipmentandsystemfailures;
- Datastorageςeveryevent is stored in a data file that canbe read and
backedup or printed; integrated short and long term databasescanbe
kept;
- Operator interface ςprovide customer reports, detailed display of
historical events, remote interactive control functions for the field
radiation monitoring equipment.
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FixedAreaGammaMonitors System(FAGM)

This system is intended for the protection of personnel
working in those areas of the Reactor Building and Service
Buildingwhere highgammaradiation fields areexpected.

The system consistsof 35 loops connected to a Central
panelthrough redundantnetwork line.

Between2009and 2016extensionwith one loop (from
34 to 35) and improvement (replacementof silicium detectors
with ionizationchamber)were performed in both units.
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Tritium in Air Monitoring System(TAM)
The specificity of Cernavoda RMS not existing in other

CANDUstations consists in integration of a άǎǘŀǘŜof the ŀǊǘέ
remote Tritium in Air Monitoring ςTAM System, designed to
allows:

- quickdetection andmonitoring of tritiated water leaks,
- systematic and reproducible monitoring data for source

control and
- personalexposureassessment.
AmongCANDUstations,CernavodaTAMsystemdistinguishes

by the accuracyof measurementresults. Toachievethis goala long
term monitoring of noble gasesactivity concentrationshave been
performed to provide the most appropriate correction factor for
noblegasescompensation.
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Tritium in Air Monitoring System(TAM)
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Typical display of TAM monitoring results (instantaneous and historical values) on 

remote PC 



Tritium in Air Monitoring System(TAM)
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The use of the system improves safety performance by
providing:
- rapid andaccurateidentification of leak location;
- dynamicof tritium field (influenceon other areasof interest);
- reliableestimation andprediction of leakrate evolution;
- assessmentof personnel exposure involved in corrective
maintenanceactivities,

as it have been proven for managementof PHTheavy water
leaks: in horizontal feeders cabinet at Unit 1, from July to
November 2016, and on September 18th, 2019, on spare
impulseline connectedto 1-3310-P4 discharge.



Tritium in Air Monitoring System(TAM)
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Evolution of tritium level (mSv/h) in 1R-501 and horizontal feeders cabinets, Unit 

1, 2016 ïTAM historical log file



Tritium in Air Monitoring System(TAM)
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Evolution of tritium level (mSv/h) in 1R-501 and horizontal feeders cabinets, Unit 

1, 2019 ïTAM historical log file


