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1. Tractebel (Engie)
Who we are

e TE is an Engineering company (4400 people), ~600 in nuclear

e Nuclear main activities:
— Plant Operation Support projects of the 7 Belgian reactors and internationally (Eskom, Borssele, Ringhals...)
— New Build projects (NUGEN, SINOP, PALLAS...)

— Decommissioning & Dismantling as well as Waste Management

e Projects range from fuel and accident studies to full EPC-M projects from prefeasibility to
commissioning



1. Tractebel (Engie)
Examples of Nuclear Plant Operational support projects

e Small projects: various studies and replacement, I1&C, polar crane, pumps etc...

e Large study projects: PSR, stress test studies, Fire Hazard Analysis, reactor vessel hydrogen
defaults CNT2/KCD3, detailed design in civil engineering...

e Large projects: Safety injection pumps replacement, fire detection replacement, fire piping
replacement, Barseback strainers...

e Very large projects: steam generator replacement, anti-flooding facility, LTO projects (second level
electrical building...), containment filtered venting systems (CFVS), vessel cover head

replacement...



2. Introduction (1)

Purpose of the presentation:

— show how Tractebel seeks to be a learning organization through projects by capitalizing on Return On Experience (REX)
Context

— We do projects and projects are unique (vs production or maintenance where actions are more repetitive).

— Documentation and utilization of REX is not a spontaneous process because stress and focus is on finalizing the project
— The experienced generations are leaving and we must make sure we capitalize on their experience

— Arrival a many newcomers

— Young generations are willing to see diversity >> less stability than before

— The company must rely on the group rather that on individuals to ensure perenity of knowledge



2. Introduction (2)

e Difficulties: be a learning organization:

. . o Procedures
— is mostly a matter of human behaviour and it is a
guestion of company culture, not everything can be
written in procedures
— It takes time and it has a cost. It requires to step
back from normal operation :
Behaviour

— Requires to stimulate reporting of issues
(transparency) >> admitting an error isn’t always
rewarding




Empowerment of the process:
3 - P r O C eS S Supervision by executives

+ Take time for root cause analyses

3. There is a punctual action to
fix issues, if any raised, in order

to finish the job. QA system
guarantees all issues are treated
systematically (ex: NCR, client
complaints...) >> curative
actions

Enrich and facilitate flow
with NEW observation
channels:
+ REX one page-note 1. While doing the job (projects,
studies, site works etc.) ...

2. ... a flow of observations is
produced (After Action Reviews, End of
Project Reports, failures, successes,
errors, experience, feedback from client,
complaints, audits findings, non-
conformities...)

Inform/educate about REX:
Case studies review in team
meetings
REX larger meetings
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3. Tools: REX one-page note o "vREx"'

\

Facts REX to implement

T

_ o e Ashort analysis of the fact
e Quick description of the facts
. e Main causes
e History
e Proposition of main actions and findings
e Good or bad experience
e Opportunities

Purpose

e Stimulate the organisation to bring up as many topics as possible by lowering the barriers: REX one-page note is
a simple template that can be used by anybody on their initiative anytime

e Trigger the REX process : REX one-page note is a first document that makes sure the process is launched

e Inform colleagues at a glance about the experience
-, [ I ] . eaas»;RR8890




3. Tools: TE-REX repository

— ( Te-REX + =z - = & Polst Qauttver

Hello Gauthier, you entered the Tractebel Engineering tool for reporting, managing and consulting our return of experience. This tool
concentrates our lessons learned, gathered during the execution of our activities of all kind in any kind of domain or discipline. ..

Help yourself while helping others!
+ Roport o To-REX itorn
B My pondng To-REX tems

Q Consulta Te-REX item

Purpose

e Structure and classify REX items
e Ensure the follow-up of the process: root cause analysis, action plans...

e Search and retrieve REX items
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3. Tools: TE-REX repository
(iInput screens)

W Te-REX + E o & & & Palet Gauthier

Lesson Leamed

Appeoach the tem dessfcation and hem confents &5 seen from the point of view of the problem or the avoided probiem, not fom the solution or cause.

Date Submiting * ATNSEME =]
W Te-REX + E 0 & B ]
Hem olecciioation ¥
Report a Te-REX item
Tite % Titi
# Indiczsa
Frojmct Dats Decoription ¥ Desariptin:
Circumstances:
Frojeot * Froject name
Consequences:
Eubmitied by * Foiet Gasthier Snkstions:
Company & Onganication ¥ TRACTEEEL - EELEILM
Ruciear
RSB - Tihange Nuciear PP Frojscs
Cauces & Causes L
Funation In project +
Geographio srsa E
Kdentifled Isceonc £ aotion % denifiad mssans & action L]
Coundry

e == °

Confidential

@ Cancal m < Submit for approval
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3. Tools: TE-REX repository (search screen)

o Te-REX + E a & =

Consult a Te-REX item

‘Eearch <ritera comonation type

Bearch Typs

Flekds with randiom wond search
Titie
Duasoription
Causes
Identined lsscans & aotion

Usar commants

Flekds with search on values
Project
Frojeat Client
Submittsd by
‘Company & Organisation
Bnographic arna
Gountry
ttam I numbar

Date cubmitied

ove® @090z = oot
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@ AND (szerch matching il o the crterizh
© OR {zezrch matching eny of the Crizria

Titke:
Description

Causes

dentfied ieszons & action

\User comments

Froject name
Froject Clent

Submitzd by

tem 10 number
b A =]

e Ay =

Yy
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3. Tools: TE-REX rep

(result screens)

W Te-REX

+ Z o & ©=

Consult a Te-REX item

T, Eesrch Resulis (109)

tam 1D

Dooxis

Do0xiE

000024

000034

000340

Titse

HRS3 eoconomiser design &mor - Too low design
pressure

ET Last Siage Blade damage - bad condenser
design

Turkine taiiz Qrouting; grouting of gensyaior when
not yet algned

Insdequate procedure & tempiate forwork permit
system

Alr Blowing Tor mater and steam systems cieaning
Juring the realization of 5 new eleciical plant
(Fzssimcts)

CFPF Rofterdam Comissionning - First Filling of
Agmmania Tank

entifisd iscsans & sotion

Three main lessons idenified:

= Aszore In the specifications, I incleded In cur
SC0pE, B minimum document 15t and iogical
sequence for the supply of documents;

- Aszure In the spedifications, I

Frindpal lessons. lessmed:

= Imgegve Retum of EXperiznce on encoumesed
probiEms:

- Elabarate checkiists with "minimum quesSions to
ask ones=i io assist the engineers In thelr job for
sesign revie

Dascrigtian of the wark 4 b= done has o b= mons
Cear, including aiso, i applicabie, work St may not
be done.

The growed SEEVES. hawe: been drlied from the
bottom with & dlsmeter sightly small

- Efart & peojECt with an cperatonal work pami
sysiem fhat Is applicabie for erecion and
commissioning.

- MaKE Funs I CORFBCIors Are Informed of this
procedure and methodalogy In onder bo ava

- Design : boroscopic Inspecion nozzies shal be
TorEseEn 10 Inspect HRES oolleciorns (in pariculsr
superhemier and reheater wihich ane not flushed
Defiore biowing ).

= Delvery end storege : the Alr

Lesscn jearmec:

Eefore first filing of an ammonis tank (and ofer

ository

@ Polet Gl

B Roport remuts = Gocwl

1 Zmck = anwec=

Projsct Nama

ROEELECTRA CCFF SOLVAY ROSIGNAND

ROEELECTRA CCFF SOLVAY ROSIGNAND

BEED - COAL FIRED POWER PLANT
WILHELMBHAVEN UNIT 1

ELECTRAEEL - COAL FIRED POWER PLANT
ROTTERDAM UNIT 1

ROEELECTRA CCFF SOLVAY ROSIGNAND

EBL NEDERLAMD - CFRP ROTTERDAM TAM

W Te-REX
Froject Datn

Projest

Lesson Leamed

Itam 1D

Dats submitbad

Dats lact noncuttaticn
Itam elacsHoation
Tille

Decoription

Causas

Idanitfied Isccons & aotion

e I e )
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+ E o & &

ROSELECTRA CCFF BOLVAY ROSIGNAND

Mors infoemmaion_..

000MS

150022006

17053046

Technical, Enginesring, Sysi=m & basic engineering, Mechanical
HRSE economiser design emor - Too low design pressune

The CCPP of ROEELECTRA Is & 4COMWW singie sheft plant bullt by Ansaléo Enemqla. Curing the design review of the weier si=em
Cycie R wes dipooversd et the design pressers of the EConomizer wes Iower than the peessars suppied by the Boller Fesd Water
pumg i Frinimum fiow.

The HRSG has 2 sub-criicel pressure levels, =ach wih their own economizer. The HP economizer bs fed from the EFW pumps and
the @rum leved coninal vehve I instzlied afier fhe economizer. The design pressure of the aconomizer wes chosen 10% higher es
the operstonal pressurs & nominal koad. The BRA pemp.gave 8 pressune & misimum fow that was corsberatis highsr as his
resuting design prexsure for the economizer.

During frst star-up of e BFW pump the safety vave (10% Tow) wodkd neve apered instantly and remain open, the pressune 0
the =conamizer would have fsen ebove the design wakes end the economizer would more than probekly heve been damaged.

The enginezring of the Systam was Fe-one Snd the S=sign Sor e Sysiem was sdapbed. As e sconomizer wes sieady
manutsciured and the as-bult SRuSHON Was Jest sultstie for the Stokte misimum allowatis Sesign pressure, the manussctursr
TAnsaido Caidelz) wes eliowed o continee. Furiher adjusiments wers made to increese the minkmemn fiow of the BRI pome and &
permanenidy evacuaiz waler io the si=am drum a3 #om the siart of e GT.

Thee prodiem was satectss sfter mANUTACUANG SOMpEHON &5 the documentation of the HASE dmsign wes whreaid fmm e O

Main coeses

- Inck of knowriedge of the toler maRUPsChurer o e opamton of his squipment

= Ik of werificadion of the EPC contracior on e Integraton of e diftesent equloment In camplets Sesigr

- Ead werification of the Interfeces and interfece conditions by the appcintad MoSc of bol the boller manuiaciurer and the ERC
contracior.

Three maks l=ssons identified:

- ASSure I the speciications, If inciuced In our scops, & minimum Socument list and logical sequence for the supply of documents;
- Aszure I the speciications, I Induded In Qur scOps, & mechenism o siminete such problems. durng Sasigrr 2. obligetian io
perform 8 complets Intarface compaticiity study for ell possioie kced cases between systems endior peckages, minimum design
requiremenis for equipment or paris.
- ASsure verfication of the design vaiues on Imsrfaces snd insids packagEs durng the design revisw

Mors infoemmaion_..
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Example

— Client complaint on deliverable

REX process:
» Launch TE-REX database process
Root cause analysis

IEWSS

Quality isn’t quite the highest but is still acceptable
Level of detail is lower than expected by Client because
deliverable doesn’t allow writing operation procedure straight
forward:

* “Functional Analysis” doesn’t have a standard table of

contents >> misunderstanding on contents
» Contract review process missed it
Punctual action (curative)

Propose fair Change Order on the project live up with to Client
expectations (additional deliverable)

Project Manager issues Client (NPP) claims on

REX one-page note : deliverable
* Quality
* Level of detail

Technical team writes deliverable
called “Functional Analysis ” in
the contract

Presentation case study in team
meetings in project management
and technical teams




5. Conclusions (1)

e Important features:

— Curative actions are completed more “naturally” whereas corrective and preventive actions are less
rewarding on the short term

— We deal with human behaviour:

* Not everything can be written in procedures: it is a question of company culture: time and energy must be put in change management

* Sound REX management has a cost in time if we want it to be effective. We must step back from normal operation which is not always easy



5. Conclusions (2)

e Main achievements:

— We are aware of the challenge: be a learning organization is vital and urgent in order to avoid important
loss of knowledge

— We stimulate a bigger flow of new items by giving everyone an easy reporting tool (one-page note)

— We developed of a structured database that allows classifying and retrieving REX items
and following up action plans (TE-REX database)



5. Conclusions (3)

e Outlook — remaining challenges

— Most of the behavioural and cultural change is still ahead of us, every member of the organisation has
a role to play.

— Empowerment, leadership and promotion of the process must be strengthened even more (committees,
more formal framework?)

— Bringing up of new items must still be encouraged. We must work on the image of reporting a problem.

— Root cause analyses must still be more promoted and encouraged



