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Brief history of AECL

Where do we fit in the AECL organization?
How we share Operating Experience with staff?
How do we share with our peers in Canada?
Learning from history

Where do we do go from here??
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George Laurence

(1905 - 1987)
First fission experiments in Canada

(National Research Council)
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100 Sussex Drive, Ottawa



Chalk River Laboratories
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ZEEP:
First sustained
nuclear reaction

outside
the U.S.A.
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2"d Jargest nuclear infrastructure on planet
Atomic bomb knowledge

World experts on heavy water reactor
Uranium supplies

World’s most powerful research reactor (NRX) under
construction

... Where do we go from here....?
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NRX 1947 NRU 1957

A Mecca for nuclear research
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Bertram Brockhouse

- Nobel Prize in
Physics, 1994

Triple Axis Spectrometer, 1958

, Tandem Accelerator, 1959
Ted Litherland, Allan Bromley, Harry Gove
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Established in 1952 to lead the
Canadian nuclear industry.

Over 4,900 employees located across
many sites.

CANDU recognized as one of the top
10 major engineering achievements
of the past century in Canada.
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Wolsong, Souih orea

(1982, 1997-99)

Qinsharn, [China

(2002-03

CANDU
around
the world

(1998, 2007, ...7)

anupp, Paxistan (1972)
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Reactor Development
CRL Nuclear Operations
Research & Development

Isotope Production

a k~ Wb E

Waste Management & Decommissioning
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Research & Technolgy
Operations
Senior VP & CNO

GM

Programs & Nuclear Oversight

Operations
VP & GM

RASA Nuclear Programs
Director Senior Director

PINO
Senior Director

GM

Finance & Business Services

Engineering and Projects
GM & Chief Engineer

Decomissioning & Waste Management
VP & GM

Site & Community Affairs
Manager

Research & Development
VP & GM
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Senior Director
PINO

Director
Performance Assurance

Director
Nuclear Oversight

Manager
Human Performance

Manager
Quiality Control

Manager
Quality Management
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Manager
Independent Assessment
Manager
OPEX
I I
OE RCA ImpAct

Section Head

Training

Section Head

Change Management
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Performance Improvement & Nuclear Oversight (PINO)
(formed in 2006)

VISION

Assist RTO to drive performance towards
operational excellence:
-safe, efficient and effective performance of work
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Reporting Culture — what gets measured gets fixed!
—ImpAct process (documenting, dispositioning and trending non-
conformances:
— Exponential increase in Reporting:
— 2008 there were 10846 reports done by RTO Employees
— 2009 currently at ~7500
— Process of moving to next generation Industry CAP Software
— DevonWay Software purchased (Go live date 2009 Nov 01)
— Event Reporting, Action Tracking, O&C tracking

2 year trial membership in WANO (World Association of Nuclear
Operators)
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How do we share our Lessons Learned
and OPEX with our staff?
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Sources of Internal OPEX:
*Root Cause Analysis
*Apparent Cause Analysis
*Performance based audits
*Good practices

*Project close out reviews
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Sources of External OPEX:

eEvents at other sites
*\Vendor notifications
*INPO web site

*WANO web site
Chemical Safety Board.....
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Number of Bulletins Shared RTO Wide
Year Internal Lessons Learned External Lessons Learned
2006 22 96
2007 57 347
2008 63 439
2009* 56 391
* Bulletins Shared As of 2009 August 19.
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How do we share with our
Peers In Canada?
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~60-70 OPEX items submitted & screened weekly

Each member site presents OPEX about recent events  at
their location, which they believe may be of releva  nce to the
other sites.

COG presents nuclear industry reports, which it scr eens from
sources such as WANO, IAEA and NRC.

The committee identifies generic issues and recomme nds
action or information dissemination at other sites, as
required.

The committee determines which events need to bere  ported
to the nuclear industry via COG and WANO Event
Newsgroups.

All events reviewed are posted to Newsgroups by top Ic and
can be retrieved from the OPEX Database, which also
contains copies of the full reports for recent even ts.
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Chemistry

Contractors

D20 Management
Emergency Power
Emergency Prepardness
Engineering
Environment (Impact on)
EQ & Seismic

Equipment Performance — Heat
Exchangers/Steam Generators

Equipment Performance — Computers

Equipment Performance — Electrical

5'9 "&

Fuel & Physics

Fuel Handling
Grid/Switchyard
Human Performance
Industrial Safety
Industry News
Inspection

Lifting & Rigging
Maintenance

Nuclear Asset Management & Life Cycle
Management

Operating Experience

Equipment Performance — Instrumentation &Operations

Control
Equipment Performance — Other
Equipment Performance — Pumps

Equipment Performance — Structures

Outage
Performance Indicators
Planning & Scheduling

Quality Assurance

Equipment Performance —Turbine/Generatobuestions & Answers Forum

Equipment Performance — Valves
External Influences
Fire Protection

Foreign Material Exclusion (FME)
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Radiation Protection
Radioactive Waste

Reactivity Management

Records Management
Refurbishment

Risk & Reliability

Safety & Licensing

Security

Self Assessment

Supply & Materials Management
System — Common Services
System — Condensate/Feedwater/Steam
System — Containment

System — Electrical

System — Emergency Core Cooling
System — Heat Transport

System — Moderator

System — Other

System — Reactor Auxiliaries
System — Reactor Control/Shutdown
System — Turbine/Generator

Training
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Corrective Action Working Group

Engineering Managers Working Group
Equipment Reliability Working Group

Fire Protection Working Group

Fuel Handling Working Group

Human Performance Working Group

Liquid Zone Working Team

Operations Managers Working Group
Operations Procedures Managers Working Group
Outage Managers Working Group

Pressure Boundary Working Group

Radiation Protection Managers Working Group
Reactivity Management Working Team
Training Managers Working Group

Turbine Generator Working Group

Valve Managers Working Group

WANO AFI Working Group

Work Control Managers Working Group
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Weekly History Lesson -
Learning from past events
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Internal OPEX Bulletins Shared RTO Wide:
1. OPEX ALERT: Employee Observed Consuming Wild Berries Growing Within CA-2

AECL ImpActs Shared With COG at 09/08/012 WSM

1. NUC_PROGS-09-01195, Accidental foam release in B420A.

2. NRU-09-05102, Un-authorized person turned on hand and foot monitor.

3. NRU-09-06447, Contamination occurred during decontamination of reactor tools.

4. D_WM-09-01766, Unsafe oxy/acetylene practices.

5. NRU-09-06387, NRU Sump #1 overflowed into room #114.

COG and US DOE OPEX shared within RTO:

1. Catastrophic Failure of a Coupling Capacitor Potential Device in the Switchyard (Davis-Besse). INPO
2. Improper Testing of Fire Fighting Bunker Gear Can Result in Potential Injury to Fire Fighters. INPO
3. Sodium Hypochlorite Exposure Near Miss (Cook Plant). INPO
4. Cloth FME Covers Drawn into CIRC Water Box Vents (Millstone 2). INPO
5. Transfer of Severed Fuel Rod - Palo Verde Nuclear Generating Station- Unit .1 INPO
6. Confined Space Program Compliance (Dresden). INPO
7.  Engineering Program Guide - Welding Program. COG
8. Loss of Primary Shutdown Cooling Due to an Electrical Short While Installing a Jumper. COG
9. Adverse Trend on Unposted Radiation Hazards. COG
10. Early Release of Fuel Element from Long Handling Tool. COG
11. Deteriorating Terminal Blocks in the U-2 Central Equipment Room. COG
12. CANDU Quarterly OPEX Events Trend Report — Q1 2009 Events. COG
13. Building Collapse in Shanghai. DOE
Event Free Day Resets: 2009/10 Target < 19 Q2 Target<5 09/10 Actual: 6 Q2 Actual: 2

Lessons from TMI

Excerpts from an August 13, 2009 presentation by NRC Commissioner Dale E. Klein to the U.S. Federal Aviation
Administration:

“The most important lesson from TMI (Three Mile Island) was that success breeds complacency, and complacency is
the primary enemy of an effective regulatory program... Both the regulator and the regulated industry had become
overconfident in the technology itself, and in technology’s ability to provide safety automatically... (and) that the mere
existence of industry training programs ensured that plant operators had all the necessary information to operate the
plant successfully. TMI would show that all of these assumptions were unfounded.

The nuclear industry... responded effectively to the TMI accident... Ever since 1979... the industry has achieved
steady improvement in plant performance. One important measure of the industry’s desire to improve was the creation
of an organization called the Institute of Nuclear Power Operation, or INPO... INPO is, in effect, an instrument for
industry self-regulation that relies on peer pressure as its most compelling regulatory tool. | attribute much of the
industry’s improvement to INPO'’s efforts”

OPEX LTBL questions to consider on self regulation:

1) Do you habitually read WANO/INPO information bulletins even if you feel they don't apply to you?
2) Have you observed any indications that complacency is creeping into your day-to-day operations?
3) Have self-assessments revealed clues to the existence of this “primary enemy”?

4) Have audits or other investigations identified precursors that are lying in wait to bite?

If you answered yes to any of the above, what compensatory actions are you putting in place to mitigate the risks?
If you answered no, BEWARE!!!!
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Weekly OPEX Report to the RTD Daily Conference Call

WSM Jan 28 2009
AECL items shared with COG:
1 R_D-08-01166, Removal of Enriched Uranium from Zone "C" without NMSM documentation.

2. MP08-08446, Skin Contamination Exceeding Action Level.
3. PINO-08-08446, Late completion of Root Cause Analysis NUC_PROGS-08-05477.

COG and US DOE items shared with AECL:

Transformer Shipping Bars Not Removed-Leads to Electrical Arcing DOE

1

2. Deviations from Pre-Job Briefing Resullts in a Forkift Accident DOE
3. Inadequate Lock Out-Tag Out DOE
4. Contaminated Waste Container Inadvertently Released DOE
5. Risk of Containment Sump Screen Blockage COG
6. Boiler Level Low Transient COoG
7. Experience Feedback On Hydrogen Hazards IN 900 MWE PWRS COG
8. Domestic Water Concerns COoG
9. Acid Burn to Foot due to a Breach in Protective Clothing COG
10.  Electrical Flashin 480-Volt Breaker CoG
11 Unplanned Internal Tritium Contamination of a Decontamination Centre Worker COG
12, Crystallised Boron Plugs Two Cold Leg HP Safety Injection Lines COoG
13, U3 West Shift Cleanup, Power track not Protected or Inspected Post Clean Up  COG
14.  Instrument Air Tested to the CSA Standard for Breathing Air COoG
15.  Incorrect Reassembly of Boiler Blowdown Valve COoG
16.  Impeller and suction head damage due to foreign material entering ECC pump  COG

Event Free Day Resets: 08/09 Target- < 27 Q4 Target-<7 08/09 Actual- 19 Q4 Actual- 1

From Miracle to Tragedy — The Importance of Training

The miracle-  On January 15, 2009, Chesley B. "Sully" Sullenberger put his US Airways jetliner down on the Hudson
river minutes after both engines failed. Sullenberger said: "...| know | can speak for the entire crew when | tell you we were
simply doing the jobs we were trained to do." Survivors of the crash described their experience as a miracle.

The tragedy-  The Beech Bonanza was well equipped for its time as it took off from Mason City airport in the early
hours of February 3, 1959. The 21 year old pilot had approximately 711 hours of total flying time, 128 in the Bonanza. He had
52 hours of dual instrument training and had passed the written examination, but had failed an instrument flight check nine
months earlier. His instrument training had been in several aircraft all equipped with conventional artificial horizon, but he had
no experience with the Sperry attitude gyro that was in the Bonanza. These two instruments differ greatly in their pictorial
display. It was believed that the pilot had difficulty interpreting the completely different display that likely caused spatial
disorientation.

Although two flash advisories issued by the Weather Bureau indicated the virtual certainty that conditions would force
an instrument only flight, the pilot was not advised of the weather he would be flying into. The Bonanza was airborne by 12:55
a.m. and observed to make 180-degree turn and climb to approximately 800 feet. About five miles from the airport, the aircraft's
taillight was seen to gradually descend and disappear. It was approximately 1:00 am. The wreckage was found in an open
field covered with about four inches of snow at 9:35 am later that moring. The aircraft was demolished, all four occupants had
been killed. The landing gear was retracted and the engine was producing cruise power at the time of impact. The attitude
indicator showed a 90-degree right bank, nose down attitude. The vertical speed indicator was pegged at 3,000 feet-per-minute
descent. The accident happened fifty years ago tonight and was written about as: “The day the music died” in that it caused the
death of 22 year old Charles Hardin Holley a.k.a. Buddy Holly. Also killed were performers Ritchie Valens, J.P Richardson (the
big Bopper) and the pilot.

The accident investigation board determined: “... that the probable cause of the accident was the pilot's unwise
decision to embark on a flight which would necessitate flying solely by instruments he was not properly certificated or qualified to
do so...(and) the pilot's unfamiliarity with the instrument which determines the attitude of the aircraft.”

EFT's that prevented the ‘09 event becoming atrage  dy and could have prevented the ‘59 event:
Safe Practices :

ARigorous and Prudent Approach - A Questioning Attitude -
All procedures are known and adhered to. - Are you adequately trained to perform the task?
Expected responses to unanticipated - If you have serious misgivings on a course of
occurrences are identified, known and available. action, listen to the inner voice —it's usually right!

“There is no substitute for the alert, well traimperator controlling equipment and
processes within specified parameter bands in danoe with approved procedures.

Admiral Hyman Rickover, Founder of the U.S Naval Nuclear Propulsion Program
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Build a network of OPEX Single Points of Contact
(SPOCS) across the business lines to help
communicate relevant Lessons Learned

Continue to monitor our effectiveness through focused
self assessments and audits

Monitor the corrective actions taken to address
Lessons Learned/OPEX from other organizations

Build stronger links with our National Lab peers
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Thank you
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Questions?
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