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TH Design Evolution

Heat Transport SystemHeat Transport System
Higher reliabilityHigher reliability
Better maintainabilityBetter maintainability
Reduction of dose to operating staffReduction of dose to operating staff
Increase of power outputIncrease of power output
NPD NPD –– 100 valves per MW100 valves per MW
Darlington Darlington –– less than 1 valve per MWless than 1 valve per MW
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TH Design Evolution

Steam GeneratorSteam Generator
Size and power increasedSize and power increased
Tube material Tube material –– InconelInconel 600 > 600 > IncaloyIncaloy 800800

Heat Transport PumpsHeat Transport Pumps
Maintainability Maintainability –– interchangeable subinterchangeable sub--assembliesassemblies
ShieldingShielding
Flywheels Flywheels –– from solid to laminations to reduce from solid to laminations to reduce 
propagation of defectspropagation of defects
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TH Design Evolution
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TH Design Evolution

Reactor coreReactor core
Large increase in core ratingLarge increase in core rating
Reduction in shop fabrication costsReduction in shop fabrication costs
Reduction of field assembly cost and scheduleReduction of field assembly cost and schedule
Modularization of componentsModularization of components
Pressure tube diameter increasedPressure tube diameter increased
Number of fuel elements in the bundle increasedNumber of fuel elements in the bundle increased
Fuel linear power rate increased from 25 kW/m to 50 Fuel linear power rate increased from 25 kW/m to 50 
kW/mkW/m
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TH Design Evolution

Radiation Exposure ReductionRadiation Exposure Reduction
Factors affecting exposureFactors affecting exposure

Amount of equipmentAmount of equipment
Frequency of failureFrequency of failure
Time period required to repair, service, inspectTime period required to repair, service, inspect
Radiation conditions (field and airborne concentrations)Radiation conditions (field and airborne concentrations)

Layout improvements Layout improvements –– design stepsdesign steps
Eliminate equipmentEliminate equipment
Simplify equipmentSimplify equipment
Improve reliability of equipmentImprove reliability of equipment
Eliminate materials that lead in high radioactivityEliminate materials that lead in high radioactivity
Better chemical control and purificationBetter chemical control and purification
Extend period between maintenance periodsExtend period between maintenance periods
Provide adequate shielding to enhance accessibilityProvide adequate shielding to enhance accessibility
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NPD HTS Schematic

132 channels132 channels
66 inlet and 66 outlet 66 inlet and 66 outlet 
feedersfeeders
BiBi--directional directional 
channel flowchannel flow
Orificing Orificing used to used to 
match radial power match radial power 
variationvariation
Two core regions: Two core regions: 
central with 19central with 19--el el 
bundles and outer bundles and outer 
with 7with 7--el bundlesel bundles
Horizontal ‘U’ tube Horizontal ‘U’ tube 
horizontal steam horizontal steam 
generatorgenerator
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Douglas Point HTS Schematic
First single ‘figureFirst single ‘figure--ofof--eight’ eight’ 
conceptconcept
Long piping runs avoidedLong piping runs avoided
BiBi--directional flow

Check valves at pump Check valves at pump 
dischargedischarge
Orifices to match flow to Orifices to match flow to 
power variationdirectional flow power variation
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Pickering HTS Schematic
Double ‘figureDouble ‘figure--ofof--eight’ eight’ 
configurationconfiguration
Loop interconnect for pressure Loop interconnect for pressure 
balancebalance
12 operating steam generators

12 operating pumps and 4 spare 12 operating pumps and 4 spare 
pumpspumps
Orifices used to match flow to Orifices used to match flow to 
power variationpower variation

12 operating steam generators
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Bruce HTS Schematic
Standby pumps eliminatedStandby pumps eliminated
Valves eliminatedValves eliminated
4 steam generators, 4 pumps

4 inlet headers, 2 outlet headers4 inlet headers, 2 outlet headers
Radial flow variation achieved Radial flow variation achieved 
by different feeder sizesby different feeder sizes4 steam generators, 4 pumps
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CANDU 6 HTS Schematic
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CANDU 9 HTS Schematic
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Advanced CANDU HTS Schematic


	UNENE Graduate CourseReactor Thermal-Hydraulics Design and Analysis McMaster UniversityWhitbyMarch 19-21, April 23-25, May
	CANDU Product History
	TH Design Evolution
	TH Design Evolution
	TH Design Evolution
	TH Design Evolution
	TH Design Evolution
	TH Design Evolution
	TH Design Evolution
	TH Design Evolution
	TH Design Evolution
	TH Design Evolution
	TH Design Evolution
	NPD HTS Schematic
	Douglas Point HTS Schematic
	Pickering HTS Schematic
	Bruce HTS Schematic
	CANDU 6 HTS Schematic
	CANDU 9 HTS Schematic
	Advanced CANDU HTS Schematic

