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2008 TC Common Weakness Seminar Programme
WANO-TC Stations Common Weakness Seminar

Programme
Oct. 2008 WANO-TC Common Wealmess Seminar Accommodation
10/19 Sun International participants arrive at Narita/Tokyo Tokyo Shinjuku
10/20 Mon
9:15 | Leave Washington Hotel by Bus
12:45 | Arrive at Belnatio
[Lunch and Break]
15:00 iew TC Common Weakness: Iwaki
15:30 Self assessment: Kim
- How to identify GAP
- Effective self-assessment
[Dinner]
18:00 _ _ _
] Group Discussion: Weakness(@your station .
After dinner Atema Resort Belnatio
10/21 Tue
8:30 Human Performance: Kim
- Human performance events
- Error prevention tools
[Lunch and Break|
11:30 . ) .
_ Fire Protection: Iwaki
13:00 - Fire events
- Effective fire protection
Management Effectiveness: ITwaki
14:00 - Roles of leaders
- How to lead change
17:00 | Pmmerl .
18:00 Group Discussion: Improvementi@your station
After dinner Atema Resort Belnatio
10/22 Wed
8:30 Group discussion
- Identify issues
- Recommendations for improvement
_ [Lunch]
12:00 - Presentation
Leave Velnatio for Tokyo
14:30 | A rive at hotel Tokyo Shinjuku
18:30 Washington Hotel
10/23 Thu Move to Narita
International participants leave for home




Participants List of WANO-TC Peer Review Common Weakness
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Seminar
in Niigata on Oct. 20-23, 2008

1 Koremutsu KOSHIBA  |2eputy Director CHUGOKU
Shimane
Manager
2 Shi-Ming XU Nuclear Safety & Licensing Department, CNNC
QNPC, CNNC
Vice President
3 Sujia LI Research Institute of Nuclear Power CNNC
Operataion, CNNC
. Nuclear Safety Network Devision
* Masashi MURATA Japan Nuclear Technology Institute JANTI
Senior manager
> Yang Eun KIM Quality Assurance Office, KHNP KHNP
Assisitant Manager
6 Heung-Gyun YUN KENP KIINP
; Akhileshwar Kumar Maintenance Superintendent NPCIL
SINGH TAPS1&2, NPCIL
g Mukeshbhai IANSORA Maintenance Superintendent NPCIL
NPCIL
Chief Engineer DPM (Engineering)
? Syed Yusuf RAZA Chashma Nuclear Power Plant 1, PAEC PAEC
Director, DNPO
10 |Khusro DURRANI PAEC PAEC
11 Muhammad Ayaz KHAN |rinciple Engineer PAEC
Y KANUPP, PAEC
_ Consulting Manager
12 |Jun-ichi OIZUMI ONAGAWA NPS, Tohoku EPC TOHUKU
Manager Engineering Sec..Higashidoori
13 |Tsunehiro TADA NPS TOHUKU
Tohoku EPC
. Manager
14  |Koji NAKAMURA Tokyo EPC TOKYO

Position/ Company Utility
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Manager, Quality Section

15 |Wen-Da LEE Maanshan NPP, TPC 1FC

16  Eng-Chung HWANG ﬁf;i‘; gg‘;{a};g‘ése‘:ﬁm TPC

17 Katsuhiko ITWAKI Manager, Peer Review, WANO-TC WANO-TC
18 Hyo Jin KIM Team Leader, Peer Review, WANO-TC WANO-TC
19  |Hak Jin KIM Programme Manager, WANO-TC WANO-TC
20 |Kenichi YOKOY AMA Programme Manager, WANO-TC WANO-TC
21 |Yoshikazu TSUCHIHASHI|Programme Manager, WANO-TC WANO-TC
22 Bing DAI Programme Manager, WANO-TC WANO-TC
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WANO-TC 4th Common Weakness Seminar

Management Effectiveness

October 21, 2008

Katsuhiko lwaki
WANO Tokyo Center

Typical AF| Statement in

Management Effectiveness

» Higher standards of performance need to be
established, communicated, or reinforced
esdpecially in the areas of human performance,
industrial safety, conduct of operations, ...

Station has not stayed current and implemented
industry best practices to improve safety and
reliability in some areas

Typical areas needing higher standards:
* Systematic approach to error reduction
* Reactivity management
* Undesirable condition collection with lowest threshold




Setting Higher Standard

Performance
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Management for Continuous Improvement

.

Learn

Establish
Excellence

Xpectations

Corrective
Action

mplementation

Self-assessme

Elements of Management

Establishing high expectations
Communicating the expectations
Holding personnel accountable
Monitoring performance
Providing feedbacks {coaching)

=

Higher standards of performance need to be
established, communicated, or reinforced,
especially in the areas of human performance,
industrial safety, conduct of operations, ...




Why are High Expectations not
set?

Mindset of Asian culture

— Leaders should not instruct too much
Isolation syndrome

— Believing we are good enough

— Lack of benchmarking

Minimum requirement syndrome
— Just to meet regulations

— Higher standards would increase non-conformities
identified by regulators

Qver-confidence
— Believing that workers are doing well

Why are Expectations not
Communicated?

Lack of whole picture
— Not clear why the expectation has been set
Few direct talks

— Just to send them by e-mail or post them on the
station intranet

— Communication not repeated
Barrier between contractors
— Passing message from one to another

Inconsistency between expectations




Why are Expectations not Reinforced?

+ Lack of field monitoring

— Don't know if workers are doing as expected

— Don'’t know why workers are not doing as expected
+ Low presence of managers

— Workers may not follow management message under
low management presence

* Lack of coaching
— Managers missing chances of direct talk
— Workers may compromise if not coached

Making Expectations Real

¢ You MUST monitor performance

* You MUST demonstrate the expectations in your
own work

¢ You MUST confront poor performance

e You MUST adapt expectations to changing
conditions

¢ You MUST continually communicate your
expectations

e You SHOULD confront peers when expectations
are not met




Typical Suggestions

» Many peer review team have provided
suggestions:

— Check the current expectations and compare
them with those of excellent stations

— Conduct management observation
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WANO-TC Peer Review
Common Weakness

SELF ASSESMENT & CAP
Hyo-Jin Kim (kim@wano-tc.or.jp)

Team Leader
WANO-TC

How can you improve performance

of our station?

1t Select an area to improve (PO&C, PI, OE)
2nd Set your goal (PO&C)

39 Understand the gap (Monitoring, observation)
4th Find the causes of the gap (Analysis)

5" Plan improvement actions (Planning)
6" Implement the actions (Implementation)

7" Check if the actions are improving your performance
(Penodic effectiveness evaluation)

8h Redo from step 1.

10



Common Aftributes of
Excellent Nuclear
Power Plants

Five common attributes

Excellent plants have strong leadership

Excellent plants make a habit of being
self-critical

Excellent plants are operationally
focused

Excellent plants have exceptional
equipment performance

Excellent plants use training to continuously
improve performance

11



Leadership

Standards &
Expectations

Communication

Self Assessment Monitoring &

Reinforcement

Training

Excellent plants have strong
leadership (1)
e | eaders understand the current level

of performance, have a clear vision of
where they want to go, and

communicate how they are going to
get there.

e Standards and expectations for

performance are clearly
communicated to all levels of the

organization.

12



Excellent plants have strong
leadership (2)

e Leaders align the organization around
the vision and the standards.

¢ Priorities are well understood.

e \Workers are engaged and regularly
offer input to solve problems and
make improvements.

e Accountability is clear.

Excellent plants make a habit

of being self-critical

e They use self-assessment, performance
indicators, corrective action programs, and
benchmarking to implement best practices.

e Constantly looking for gaps to excellence,

finding them, and fixing them.
e Complacency is never tolerated.

13



Excellent plants are
operationally focused

e Operations leadership is not only observed in
the control room, but is evident in day-to-day
decision-making and in determining plant
priorities.

There are high operational standards throughout
the organization, including those in maintenance,
work control, and engineering.

Supporting safe, reliable operation is the
“rhythm” and basis for everything they do.

Excellent plants have
exceptional equipment

Eerformance
The plant operates event-free due to excellent

material condition and a proactive focus on
equipment performance.

There is intolerance for equipment problems that

can challenge safety system performance and
unit reliability or burden operators.

This is a leadership issue, not just a technical
issue.

14



Excellent plants use training to
continuously improve

performance
e The plant makes innovative uses of

training to prepare workers.

e Most importantly, line managers are
involved.

The Five Most Common
Characteristics of Plants With
Declining Performance

1. Leadership does not set, communicate or
reinforce high standards.

2. A selfcritical attitude is missing.
3. Basic day-to-day operations are weak.

4. Broad and often long standing
equipment performance problems exist.

5. Fundamental skill and knowledge
deficiencies exist.

15



Self Assessment AFls (1/4)

e The gaps between management
expectations and actual implementation in
some areas at the station are not
effectively measured and analyzed.

— The self-assessment and audit processes do
not work to ascertain the overall problems at
the station

Self Assessment AFls (2/4)

e More frequent and comprehensive focused self-
assessment of station programs, processes, and
work activities would help the station identify
areas where improvement in effectiveness and

efficiency could be made.

— The station has started developing a self-assessment
and corrective action program. Training on these
principles have been provided to some line managers.
However, the program has not been implemented.

16



Self Assessment AFls (3/4)

e Station self-evaluation activities are not

sufficiently critical and are not effectively

identifying and correcting some behavior,

process, and condition problems that need

improvement.

— Station personnel sometimes do not report
low level deficiencies or instances when

behavior/performance does not meet
expectations

Self Assessment AFls (4/4)

Some important tools to monitor and improve
station performance have not been defined and
implemented.

Clear picture of plant problems are not

systematically identified and not corrected
according to its priority to safety significance.
Problems are not systematically collected,
trended and solved according to its important to
safety

17



Corrective Action Program
AFIs(1/5)

o Additional management attention is
needed to ensure that issues that could
potentially impact safe plant operation are
identified, critically evaluated, and
addressed in a timely manner.

CAP AFls(2/5)

A more comprehensive station-wide
process for reporting, documenting,
trending, and analysis of deficiencies,
especially those related to worker

performance, would improve the station’s
ability to monitor and correct performance
shortfalls.

18



CAP AFls(3/5)

e Undesirable conditions are not effectively
collected and analyzed for continuous
improvement of the station.

— The station has many separated undesirable
condition collecting systems. However these systems
do not effectively monitor, evaluate and analyze
undesirable conditions including minor events and
near misses to take appropriate corrective actions

CAP AFls(4/5)

e The plant does not actively encourage the
use of insights from low level events and
occurrences at the plant for further
performance enhancement.

— The system of collecting and analyzing (for
adverse trends) the minor events and
problems occurring during the day-to-day
operation of the plant are inadequate.

19



CAP AFls (5/5)

* The station-wide human related events
collecting system is not effectively
operated to monitor and correct
performance shortfalls.

20
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Human Performance

Hyo-Jin Kim
Team Leader
WANO-TC

Human Performance

Human

dHuman Performance?

21 out of 26 core-damaging
accidents due to human error

Three out of four significant
events due to human error

70 percent of causes related to
weaknesses in organization

Also contributes to costs

Performance

21



Scram Causes

# % Externa 8% Ejuipment 2% Human Performance
81%

Human Performance

Human Performance Causes

Human Performance 4

22



WANO AFI- Summary

* Management not reinforcing standards
(WHY)

 Employees not internalizing the use of
error-prevention techniques

* Improper procedure quality for task
» Inadequate procedure adherence

Approximately 60% involved standards
and/or use of error-prevention techniques

Human Ferformance

WANO-TC AFls Summary

= Human errors are contributing to plant
events and non-conformities.

= Some individual behaviours and station
practices do not promote error free
operation. These include weaknesses in
the use of procedures, supervisory
oversight, and response to some
unexpected conditions

Human Performance

23




WANO-TC AFls Summary

= Lack of a station wide systematic
approach to human error reduction results
in missed opportunities to improve station
performance and achieve event free
operation.

= Some error-reduction tools, such as three-
way communication, self-checking, peer-
checking, procedure use and pre-job
briefing are not being utilized.

Human Performance

Principles

of Human Performance Management

<+ Humans are fallible . . .

< Error is predictable. . .

< Organization influences behavior.
< Behaviors are reinforced.

% Events are avoidable.

24



Strategic Approach )

R, + M, > @E
Reducing Managing leads
and
error defenses to

2. ldentify and &
weaknesggs

Human Ferformance 9

Nature of Human Error
initiated Events

= An analysis conducted by INPO clearly

shows that member plants and utilities need
to place further emphasis and take more

aggressive action on preventing errors.
= 85% is Managing Defenses (MD)

= 5% is Reducing Errors (RE)

= 10% is Equipment Failures

Human Ferformance 10
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Managing Defenses (Md)

= Md is the organization, which include
= Management Expectations

= Healthy Relationship to minimize barriers to
communications; interpersonal and inter-
department

= [ntolerance: Human error initiated events can
be prevented

= Communication and Reinforcement

Managing Defenses (Md)

= Md is the processes, cross-functional flow
of work

= Implemented as designed so as not to
induce undue haste, distractions, stress.

= Work Preparation

= Procedures-clear, logical, simple, and
understandable

= Change Management
= Root Cause Analysis
= Training

Human Performance

26



Leadership Key Practices

1. Facilitate open communi
2. Promote teamwork .-

organizational weaknesses

5. Value prevention of errors

Human Performance

You can make a difference

. Coachln% providing feedback and just
being in the field (contact time) can make
a difference.

= Industry indicators show us that error rates
decline when managers and superviosors
are providing real time coaching

= As individuals, regardless of what position
in the or anization, has a role and
responsibilities to reduce errors

Human Performance

27
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October 21, 2008
Velnatio

WANO-TC Peer Review
Common Weakness
FIRE PROTECTION

Katsuhiko lwaki
WANO-TC

Contents

1. Common Weakness
2. TC Fire Event
3. International Guideline
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Common Weakness #1

Uncontrolled combustible materials and
flammable liquids are stored in many locations
throughout the plant, and in some cases
around important equipment.

- Oil-soaked wood, cans of flammable chemicals and oil stored
in HPCS EDG room

- Wooden products (wooden pallets, wood boxes, plywood
plates ...), cardboard boxes, paper, vinyl, netting below
scaffold, wicker brooms stored throughout the plant

- Oil-soaked plywood plates as flooring

- No fire loading analysis/fevaluation

Common Weakness #2
Fire containment - “Open fire door”

Fire containment features are not sufficient to
limit the risk of fire consequences.

- Fire doors left open even though “Keep Closed” notice,
propped open

- Fire doors lost automatic closing devices, doors not closed
completely

- No sign to identify as fire door
- Ventilation opening near fire door

- No compensatory measures when passive fire protection
device (ex. fire protection barrier, penetration seal) found
impaired, taken out of service.

29



Common Weakness #3
Electric component and cabling

Fire protection standards in the area of electric
component and cabling may increase the risk

of fire.
- Electric wire connections not properly connected and
insulated, cardboard box in close proximity
- Electric breakers no protective canopy, covered with dust
- Electric drawers no protective canopy, full of dust
- Temporary cables energized in a coll

- 13.8kV transformers exposed to possible sea water through
ventilation openings

- Thin plastic sheet on energized electrical power supply
component, warm

Common Weakness #4
Management of fire fighting system

“ anagement of fire fighting systems are not
sufficient to limit the risk of fire consequences

- Insufficient management of fire protection system
v’ engine-driven fire pump overhaul without urgency
v no fire alarm in fire pump room
v mismatching overhaul timing of pump(6y) and diesel engine(10y)
v no fire alarm in radiation protection warehouse containing many flammable
materials
- On-site fire station does not have tools for connecting hoses to fire
hydrants, axes for emergency access, etc.

- Nofire fighting action sheet in the field

- Procedure to activate emergency control panel in case of MCR fire not
known by some staff

- No oxygen mask, no warning sign outside of electrical equipment rooms
using CO2 extinguishers
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Common Weakness #5
. Paris Center Peer Review Feedback

= Storage and control of combustible materials
= Combustible materials stored in excess of the fire load limits
= Uncontrolled and unanalyzed storage of fire loads

= Numerous defects on fire doors and fire resistant penetrations

(Some fire doars are blocked in open position and some fire fighting
equipment like extinguishers and hydrants are not accessible)

= Material conditions
= Some fire barriers ineffective
«Work practices

«Work practices hinder the achievement of a high degree of safety

(high fire loads, inadequate storage of chemicals and flammable
liquids and unsafe work practices

_Common Weakness #5
Paris Center Peer Review Feedback (continued)

= Operating Experience Feedback

= Not receiving Operational Experience information on fires

= Surveillance and maintenance program

= Not guarantee an optimum performance and reliability

Technical drawings, manuals, hydraulic design calculations or
functional test procedures do not exist

= Periodic inspections failed to identify degraded conditions
= No overall updated written surveillance program
= Training

= Training program for fire brigade personnel does not assure a
high degree of safety and proficiency in fire-fighting skills

= Level of the fire brigade preparedness is not sufficient
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TC Fire Event #1
Kashiwazaki-Kariwa, 7/16/2001

B Huge earthquake attacked KK
B All seven units safely shutdown

m However, media reported as if.

TC Fire Event #1
Kashiwazaki-Kariwa, 7/16/2001

Cause: Connecting bus bar subsided deeply causing oil leak and spark
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Subsidence of Secondary Duct

" Layout of Unit3

) Primary Duct

Fire
Wall

Duct (Bushings are inside)

Secondary Duct

Support Pillar

TC Fire Event #1
Kashiwazaki-Kariwa, 7/16/2001

s Problem:

= Station initial fire fighting failed to extinguish
« Fire water not available due to water line rupture
« Fire engine not available at the station

= Local fire department extinguished but it was two hours later

= Measures:
= Enhance FP facilities
« Chemical fire engine

« Underground fire water pipelines to
surface pipeline

= Round the clock fire brigade
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TC Fire Event #2

@ Fire alarm went on. Smoke was
observed at the 1st floor of containment
building from the fire retardant sheet
used for temporary work house.
Workers in the field put out the fire.

4 During meltdown of a 10 cm thick steel
plate, small balls of molten materlals
melted fire-retardant sheet and
inflammable sheet outside caught fire.

TC Fire Event #3

@ A fire at the containment building due
to the overheating at a blower (220V,
1.1kW) which had been installed at
Steam Generator B area for the S - L
replacement of the swirl vane. [ ot Dt o g o Compe s |

Fae {

# The fire extended to the membrane
which had been used for the foreign
material exclusion.

€ Many workers inside containment
Including three workers inside $G;
none of them were injured
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TC Fre Event #4
Ohi, unit 384 Radwaste Building, 03/22/2006

® Fire Alarm went on. Exit for building elevator was filled with smoke and fire
protection doors were actuated.

& (it was found by the local fire stafion and police station that tie fire was initiated at
the cemter part of storage rack fior tools and materimls on the second fioor of filler
valve room.

& [t was assumed that some heated welding protective sheets may cause volatile
materlal, sueh as spray eans, to get Ignited.

Comrective Actioms

- WeMding protective sheets should be stored ina

designated case, away from flammable materials

- Unnecessaty voiatile combustbles, fire risky
faterials were removed and will be limited in
the RCA, stored in designated area.

TC Fire BEvent #5
Ohi, unit 1&2 Asphalt Solidification Building, 09/20/2007

@ During grinding and weldimg to install an inspecticn platform for
heating equipment im asphalt sclidification building,

& Fire balls slipped through fire sheets which were housing the work
area and fell on the floor.

& A plastic sheet and a paint cam on the floor caught fire,

& Worker nearby put out the fire immediately with a fire extinguisher.

BAURERE

et fot T —ible—h
Py s
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TC Fire Event #6
Tomari 3, Construction site, 09/29/2007

@ White smoke from sheet storage box
was found in Reactor Containment site,
workers put it out with water.

¥ Sheet in the box had burm mark. It was
assumed that small ballks of molten iron
from meltdown work were slipped into
the fire protection sheet, which were
folded and stored in the box. The heat
from this hot iron caused burn inside
the bex,

International Guideline
IAEA SAFETY STANDARDS NS-G-2.1

CONTENTS

Fire Safety in the
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Power Plants
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International Guideline
NUCLEAR POOLS FORUM

Imernarional Guidsines for
e oteetion of
Nutizar Power Piants -
lssuad by Muciear Poois
Foin

NUCLEAR POOLS FORUM Guideline
Fire Protection Program

Fundamental Goals = Defense-in-Depth

1. to prevent fires from starting,

2. to rapidly detect, control and extinguish those fires that do occur,

3. to provide adequate protection to structures, systems, and
components important to nuclear safefy so thatinthe event of a
fire, safe shutdown of the reactor can be achieved,

4. to provide reasonable assurance that the fire event will not result
in an unacceptable radiological release and

5. to provide reasonable assurance that the fire event will not cause
unacceptable economic consequences.
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NUCLEAR POOLS' FORUM Guideline
Administrative Controls

Establish procedures to address the following areas:

1. Walk-through inspections

2. Reguirements for storage, use and handling of combustible materials
¥ Maximum allowable inventory of flammable and combustible material based
on the Fire Hazards Analysis
v Compensatory measures if established limits for combustible materials are
temporarily exceeded
3. Control of ignition sources —welding, cutting, grinding
v Inspection of hotwork area
v Combustibles within 10 meters moved away or safely covered
v Trained fire watch (with appropriate equipment) has been assigned for both the
work period and post work period
4. Fire protection systems remain in stand-by for long pericds. Active and
Passive systems are inspected, tested and maintained.

NUCLEAR POOLS’ FORUM Guideline
Fire Hazards Analysis (FHA)

W FHA is performed to evaluate the potential fire hazards and appropriate
fire protection systems and features used to mitigate the fire hazards.

W FHA should coverall relevant areas of the plant to clearly demonstrate
there isa sufficient level of protection

B [nclude the following:
1.BEvaluation of physical construction and layout of buildings and equipment
(including electrical cables) within fire compartments.

2.Inventory of combustibles, including maximum transient combustibles, within
each fire compartment.

3.Description of fire protection equipment, including detection systems and manual
and automatic extinguishing systems in each fire compartment

4 Analysisto assure a single fire event {in any compartment or cell) cannct impair

required safe shutdown functions or result in the uncontrolled release of
radioactive contamination to the environment.

5.Analysis of irradiated fuel storage areas.
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NUCLEAR POOLS’ FORUM Guideline
Protection of Openings in Fire Barriers

B Door Openings

1. All doors in fire barrier walls should be approved fire doors.
2. Each fire door should be identfied and marked.

3. Fire doors should always be closed.

When required to be kept open, hold-open devices should be
installed to automatically release the door as required by the
FHA or the door should be declared inoperable with mitigating
action taken as required by plant procedures.

Reference

1. IAEA Safety Guide NS-G-2.1 "Fire Safety in the Operation of
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2. Nuclear Pools' Forum “INTERNATIONAL GUIDELINES FOR
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(4™ Edition)” November 2006

3. Fire Protection Workshop hosted by WANO-PC, September
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