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• 360-480 Fuel Channels per reactor 

• on 28.6 cm square lattice; 6 m in-core length;

• Each with 12 fuel bundles, ~300 C, ~7.5 MPa D2O coolant

• Selected (2 - 10%) fuel channels are instrumented for 
pressure, flow, temperature – signals available for noise 
analysis

• Header pressures and temperatures; and Feeder 
temperatures are monitored and available for noise analysis.

• All reactivity control and shutdown devices, and in-core flux 
detectors are located (in vertical and horizontal assemblies) 
in the low-pressure, low temperature D2O moderator – 
signals available for Noise Analysis.

• Ion chambers (ICs) are located in housings on two sides of 
the calandria – Lin, Log, Log Rate signals from each IC  
available for noise analysis
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• Up to 3 ICs each for Reactor 
Regulating system, 
Shutdown system 1 and 
Shutdown system 2.

• 100% prompt response

• Regional Overpower Protection (ROP) and 
Zone Control (ZC) ICFDs are ~ 1m (3 lattice 
pitches long); 90% – 105% prompt

• Spatial control Vanadium (V) ICFDs are ~ 30 cm 
(1 lattice pitch) long; 9% prompt

• 100-200 ROP, 28 ZC and up to 102 V ICFDs 

• Light water filled compartments 
used for bulk and zonal power 
control

• 14 LZCs per CANDU reactor
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The CNL-SNA is a signal-processing software system that analyzes fluctuations in core instrumentation signals recorded during 
steady-state operation.
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Time series data and APSDs of ICFDs from Channels D, E and F in BNGS-A Unit 4 (2022)

(sampling rate – 500 Hz)
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APSD, coherence and phase functions showing coupling between Linear and Log Rate Outputs 

of Channel A Ion Chamber in PLGS (2022)
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APSD, coherence and phase functions showing coupling between Linear output signals of Ch A and Ch C 

Ion Chambers in DNGS Unit 4 (2021)
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APSD functions of the 14 LZC level signals in PLGS (2022)
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APSD, coherence and phase functions showing coupling between Zone 4 LZC level fluctuations 

and ICFD 2A in DNGS U4 (2021)



UNRESTRICTED / ILLIMITÉE

APSDs, coherence and phase of ICFDs 1G and 2J co-located and separated by a large distance in 

horizontal assembly NFM2 of BNGS-A U4 (2022)
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Examples of fuel channel vibrations as sensed by SDS2 horizontal ICFDs located in different flux detector 

assemblies in BNGS-A U4 (2022)
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