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CANDU Product History

Proto-types

1960-1970

NPDDouglas
Point

1945

ZEEP

1970-1990 1990-2000 2000-2005

CANDU Evolution

Qinshan
1,2

Pickering A
1,2,3,4

Cernavoda
1,2

Wolsong
2,3,4

Pickering B
1,2,3,4

G-2
Pt Lepreau
Embalse

Wolsong 1 CANDU 6

CANDU
9

Bruce A
1,2,3,4 Darlington

1,2,3,4
Bruce B
1,2,3,4

CANDU 9

ACR-700

2001-2004

CANDU
X

20+ yrs

ACR-100

5+ yrs
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TH Design Evolution

Heat Transport System
Higher reliability
Better maintainability
Reduction of dose to operating staff
Increase of power output
Examples

• NPD – 100 valves per MW
• Darlington – less than 1 valve per MW
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TH Design Evolution

Steam Generator
Size and power increased
Tube material – Inconel 600 > Incaloy 800

Heat Transport Pumps
Maintainability – interchangeable sub-assemblies
Shielding
Flywheels – from solid to laminations to reduce 
propagation of defects
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TH Design Evolution - SGs
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TH Design Evolution

Reactor core
Large increase in core rating
Reduction in shop fabrication costs
Reduction of field assembly cost and schedule
Modularization of components
Pressure tube diameter increased
Number of fuel elements in the bundle increased
Fuel linear power rate increased from 25 kW/m to 50 
kW/m
Channel pitch decreased (C-6 to ACR-700), and 
slightly increased (ACR-700 to ACR-1000)
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TH Design Evolution
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TH Design Evolution
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TH Design Evolution
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TH Design Evolution 
Steam Generators
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TH Design Evolution - Pumps
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TH Design Evolution - Pumps
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TH Design Evolution

Radiation Exposure Reduction
Factors affecting exposure

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

Layout improvements – design steps
• Eliminate equipment
• Simplify equipment
• Improve reliability of equipment
• Eliminate materials that lead in high radioactivity
• Better chemical control and purification
• Extend period between maintenance periods
• Provide adequate shielding to enhance accessibility
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NPD HTS Schematic
132 channels
66 inlet and 66 
outlet feeders
Bi-directional 
channel flow
Orificing used to 
match radial 
power variation
Two core 
regions: central 
with 19-el 
bundles and 
outer with 7-el 
bundles
Horizontal ‘U’ 
tube horizontal 
steam generator
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Douglas Point HTS Schematic
First single ‘figure-of-
eight’ concept
Long piping runs 
avoided
Bi-directional flow

Check valves at pump Check valves at pump 
dischargedischarge
Orifices to match flow Orifices to match flow 
to power variationto power variation
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Pickering HTS Schematic
Double ‘figure-of-eight’ 
configuration
Loop interconnect for 
pressure balance
12 operating steam 
generators

12 operating pumps and 12 operating pumps and 
4 spare pumps4 spare pumps
Orifices used to match Orifices used to match 
flow to power variationflow to power variation
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Bruce HTS Schematic
Standby pumps eliminated
Valves eliminated
8 steam generators, 4 
pumps

4 inlet headers, 2 outlet 4 inlet headers, 2 outlet 
headersheaders
Radial flow variation Radial flow variation 
achieved by different feeder achieved by different feeder 
sizessizes
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CANDU 6 HTS Schematic
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CANDU 9 HTS Schematic
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ACR-700 Advanced CANDU HTS Schematic



March – April 2008            UNENE TH Course – Nik Popov 21

ACR-1000 Advanced CANDU HTS Schematic
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Questions?
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