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Outline

Description of NRU

The problem: Leak location and condition assessment

Inspection of the vessel

Determination of degradation mechanism

Design of repair based on fitness for service

Cleaning the vessel and annulus

Weld repair execution

Return to Service
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Chalk River Laboratories

On behalf of Canadians CRL: 

Supports todayôs nuclear industry 

through nuclear services and Research 

and Development

Advances nuclear technology for the 

future 

ÅSafely operates nuclear facilities in 

support of medical isotope production, 

industrial services, and material science 

research

ÅManages Canadaôs legacy wastes while 

improving Waste Management 

Technologies

ÅRepresents Canada on the global stage
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What is NRU?

National Research Universal Reactor

Versatile research reactor ïfirst operation in 1957

ïSupport for existing CANDU® reactors

ïSupport of new reactor & reactor technology and materials

ïNational Research Council Canadian Neutron Beam Centre

Medical isotope production

ïBenefits more than 70,000 people internationally each day 

ïUsed for cancer treatment and early cancer detection

ïUsed to diagnose conditions of the heart, circulatory system 

& other organs
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Cross Section of NRU
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Location of Heavy Water Leak
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Accessing the leak site location:
ÅLeak site is 9 m below the deck plate 

at the base of the vessel

ÅAccess through 12 cm dia. tubes

ÅHigh radiation environment
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Vessel wall:

8 mm 5052 

aluminum



May 2009 Forced Outage

Minor heavy water leak from the vessel into the J-rod 

annulus detected (~5 kg/h)

ïVisual inspection of the J-rod annulus determined that the 

leak site was in the vessel wall at the bottom of the J-rod

annulus near position JR-41

ïDetermined that the heavy water leak was due to corrosion of 

the reactor vessel wall from the outside

ïAdditional areas of corrosion around the base of the vessel 

also required remediation

ïDecision made to remain shutdown for an extended period to 

repair the vessel
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Outage Communications

9

www.NRUCanada.ca

ÅWeekly and special media updates

ÅVideo presentations
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High Engagement from CNSC 

NRU RTS Protocol signed by CNSC and AECL 

Presidents

Defined regulatory deliverables and timeline for 

approvals
ïProvided clarity to licensing interactions

ïBasis for frequent communications

Daily interactions on outage work progression
ïApproval of exceptions to NRU Facility Authorization

Commission approval required to re-fuel past 

hold point
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A Close Look at the Leak Site
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Leak Site

Detailed non-destructive 

examination of lower 

vessel wall performed

ïLeak location 

determined accurately

ïCorrosion widespread in 

the lower portion of the 

J-rod annulus
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Condition Assessment of Vessel

Non-destructive examination:
ÅRemote video inspections

ÅUltra-sound examination

ÅEddy current probes

ÅOver two million data points

ÅFour phases

One of largest single NDE 

inspection campaigns ever 

carried out in the nuclear industry. 
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Mk I Inspection Tool

Manually operated

Enters in collapsed 

configuration & 

articulates to reach 

vessel wall

Probe situated at 

the wrist

Foot sits in cup
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Mk II Inspection Tool
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Mk II Inspection Tool in Mock -Up

8 full-height mockups utilized through outage



Inspection Teams

Mk I deployment Mk II deployment
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NRU Annulus Cross -Section
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Map of Vessel Wall Thickness
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BR-29/30 Test Weld BR-45

JR-13/17 JR-18

JR-41JR-30JR-28JR-25/27JR-23JR-21
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