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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 todayos n
through nuclear services and Research
and Development

Advances nuclear technology for the
future

Safely operates nuclear facilities in
support of medical isotope production,
industrial services, and material science
research

Manages Canadaot6s | egacy wastes w
Improving Waste Management
Technologies

Represents Canada on the global stage

“World class performance in developing and operating nuclear technologies - no compromise!
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What is NRU?

National Research Universal Reactor

Versatile research reactor 1 first operation in 1957
I Support for existing CANDU® reactors
I Support of new reactor & reactor technology and materials
I National Research Council Canadian Neutron Beam Centre

Medical isotope production
I Benefits more than 70,000 people internationally each day
I Used for cancer treatment and early cancer detection

I Used to diagnose conditions of the heart, circulatory system
& other organs
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- Location of Heavy Water Leak

Vessel wall:
8 mm 5052
aluminum

Permanent |
Guide Tubes

J-Rod
Annulus

Water
Reflector
Wall

Vessel

Calandria wall

Vessel

Lower (  FUSSINEE =
Header ‘| G
S

Accessing the leak site location:
A Leak site is 9 m below the deck plate
at the base of the vessel \

A Access through 12 cm dia. tubes
A High radiation environment \
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May 2009 Forced Outage

Minor heavy water leak from the vessel into the J-rod
annulus detected (~5 kg/h)

I Visual 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

I Determined that the heavy water leak was due to corrosion of
the reactor vessel wall from the outside

T Additional areas of corrosion around the base of the vessel
also required remediation

I Decision made to remain shutdown for an extended period to
repair the vessel
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~ Outage Communications

PROJECT RESTART
HRU Status Updatos
HIRU Projoct Timolino
NRU Toam Profiles
AECL-CHSC Protocol

INSIDE NRU
HRU: What Does It Do?
Lifo-saving Tochnology
11RU Horltago

MULTIMEDIA ROOM
IRU Vidoos
Statoments

Photos and Graphics

BACK TO AECL

¢

RETURNING THE NRU TO SERVICE

BACK TO AECL

CONTACT US

FRANGAIS

1IRU VIDEOS

Video of NRU Reactor Vessel Cleaning Tools

Ted Moryto, AECL Project Leader (Tools) and Dave Morikaws ,,%'h;%{ 5 by, 0, 4%%;’46,;;7
o 3
Nuclear, take viewers to the shop floor to see how both com? NN " oy, T o, "
manufacture innovative tools for cleaning the inside and o e, oy, TN,
the repair to the reactor vessel. (October 14, 2009) o, ey, W, ey on,
o 2 gy Sy, g,
e iy

Video of Gina Strati, Manager of AECL's M

Branch

Gina Strati, Manager of AECL's Mechanical Equipr
of the i

(September 9, 2009)

Video of lan Muir, Manager of AEC/
Tan Muir, Manager of AECL's Reactor Cher
understand the corrosion mechanism aff

Strategic Update from Hugh ¥
AECL President & CEO Hugh MacDi*
phases of the process. (August 23,

New Video Update from *
AECL’s NRU Return to Servier
and how it will be applied to

Video Update from "
NRU Return to Service”
outlines next steps of

Video of Hélér
AECL is continuir
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Footage of v s iy aq,%qf%’ o g g, iy g 190
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Video of David Ce. e oy el oy e g,
Project Director, NRU Retu. ‘q,% g zz:%% o, g CS/”W Sayy,
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View our complete video archives. %4, NN “
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AWeekly and spécial media updates
AVideo presentations

~ www.NRUCanada.ca A AECL FACL His
UNRESTRICTED / ILLIMITE 9




High Engagement from CNSC

NRU RTS Protocol signed by CNSC and AECL
Presidents

Defined requlatory deliverables and timeline for

approvals

I Provided clarity to licensing interactions
I Basis for frequent communications

Dally interactions on outage work progression

I Approval of exceptions to NRU Facility Authorization
Commission approval required to re-fuel past
hold point
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Area of leak
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examination of lower
vessel wall performed &

i Leak location - e
determined accurately

I Corrosion widespread Iin
the lower portion of the
J-rod annulus

Heavy water
gutter
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Condition Assessment of Vessel

Non-destructive examination:
A Remote video inspections

A Ultra-sound examination

A Eddy current probes

A Over two million data points

A Four phases

One of largest single NDE
Inspection campaigns ever
carried out in the nuclear industry.
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MK | 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 Il Inspection Tool in Mock -Up

.
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Inspection Teams

Mk | deployment Mk Il deployment
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NRU Annulus Cross -Section

Vessel Wall
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Map of Vessel Wall Thickness
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