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Innovative Tool to Reduce Worker Exposure
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Outline

ource erm Monitoring ( ) Program at CANDU Plants
Outage Radiation Fields & Simulations
Advanced Dose Exposure Planning Tool (ADEPT)
Application of ADEPT
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Background: CANDU Reactor Unit

Outlet Header HD 3
Inlet Header HD 4

Inlet Header HD 2 :
Outlet Header HD 1 [ i
| v 3 Z )

CANDU Reactor Unit: South Loop
« 480 Fuel Channels, On-Power Refueling; \
« Inspection & Maintenance Outages every 2-3 years; North Loop /
« Radionuclides deposit into the magnetite layer of out-of-core surfaces inthe  EastRF

Primary Heat Transport System (PHTS) forming the Outage Radiation Fields;
* Magnetite deposits acting as a “full-flow” purification system;
 PHTS surface area:

« Steam Generators ~ 17,000 m?

« Feeders and Headers ~ 4,000 m? (main radiation source in the vault)

« Optimization of Radiation Protection requires detailed characterization and
prediction of the outage radiation fields.

/ West RF

utlet Header HD 5
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ource I'erm Monitoring Program

Kinectrics routinely Conducts STM for the CANDU fleet (21 Units).
Main activities include:

Outage Activity Transport Monitoring Surveys (OATM)
Survey data integration and interpretation
Radiation field trend analysis & predictions

Impact analysis of unit service/operational conditions and system
performance on the outage radiation fields

Comprehensive characterization of Crud / Deposits / Reactor Artefacts
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Methodology

Optimization of Radiological Protection -

Gamma Field

Reduction \

Strategies

Optimization

of Radiation
Models Shielding

Interpretation
Next Outage / | — Visualization
Gamma Field & Integration = of Radiation
Prediction 'M‘ Jobs

Unit-specific Radiation & Operational Data

Operational Purification PHT Crud, Station PHT

Station System Magnetite RadioChem
Information Performance Data Data
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Reactor Vault Model & Radiation Fields
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RF Dose Rate Map & Radionuclide Distributions

South Loop

North Loop
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Advanced Dose Exposure Planning Tool

Planning and Evaluation of Radiation Protection

Procedural Training for New and Existing Staff

Planning of Inspection and Maintenance Activities
Pre-job Briefings and Post-job Reviews
Benchmarking

Support for ALARA Initiatives
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Radiation Job Simulations

Fueling Machine Platform (Video)

Reactor Vault (Video)
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Simulations vs Station Data

t: Kinectrics Advanced Dose Exposure Planning Tool - [Compare]

S8R =

Simulation Display Compare Predict Analyze Windows Help

Select Configurations Dose reduced, mrem : 9.64
REP : REP - General Surveys
Field Configuration : ~ Original Darlington Unit 2 140.0
Job Description : General Surveys on F/M Platform
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Total for simulation: 36.74
REP: 15019
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Total for Station Data: 26.10
Simulator is ready
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ADEPT - Interface

OKULUS Virtual Reality

Leap Motion
Hand Tracking Technology
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ADEPT — Key Features

Fully customizable real-time 3D virtual reality job simulation in
a CANDU reactor environment based on the OATM data

Live display of whole body and extremity dose rates, as well
as doses of simulated workers

Recording of radioactive job procedures for future analysis
Instant estimate of shielding option effects

Multiple dosimeters take the accuracy of effective worker
dose estimations to a new level E
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ADEPT - Benefits

Visualizes work environments for staff in great detall

Provides options for elaborate planning to help reduce workers
dose & save time on the Critical Path

Enables an opportunity to evaluate the impact of working in
different configurations and scenarios

Demonstrates the effects of Source Term Reduction
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Questions?

Thank you for your attention
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