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ESS

“A partnership of 17 European nations committed to the

goal of collectively building and operating the world’ s
leading user facility for research using neutrons by the

second quarter of the 21t century.”
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ESS facility looking towards
Lund University
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Progress on High Performance
Moderators
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Science Drivers for the Reference Instrument Suite
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Accelerator radiation related

facts and figures

. 0.7 m thickness concrete wall
. 5 m of earth

)

source

* LethaldoseLD:4-5Gy
(50% people receiving this dose will die)

Not accessible to public

Dose rate < 10 ySv/h on top of the earth

berm (controlled radiation area blue)

Without HVAC L7 A DAC
controlled <:I (Bq/m3) | (Bq/m3)
Rl e 7Be 53d 5.10° 1.6 10°
yellow

HTO 12y 4.10* 3108

the annual limit for workers
(equivalent dose to hands) is

exceeded in 2 hours

A 352.2 ] MHz S e <l 704 42 MHz s
«2im—p < 40m> < 3I6m—> < 32dmP €—SESm—> €—Il30m—p <—TIm—> €——I10Em—>

1 hour after 50 days campaign shut down :

Annual Airborne release

2.7TE+12

Prompt radiation inside tunnel

|

Residual radiation inside tunnel

200 uSv/h 1 m
300 mSv/h contact

i
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Target station radiation related facts and
figures

Radioactive inventory TO
Total 5.10% GBq

Normal cooling circuit water release in public sewer :
1 TBqg H3/year (3 mg tritium) (more than Swedish BWR annual
H3 release in sea)

+ At least 2 times higher than Swedish nuclear power
plant tritium annual gas release

€ ) A & M L
' é* 7" | SE @ ESS| 2014-12-12 | R. Dupertrier |
F s - -~

- Pl
i = *



Safety Objectives

ESS Safety Objectives Current New
proposal

10 mSv/year 50 uSv/year --
Incidents - H2

F>107 20 mSv/event 500 uSv/occurrenc

Ex : loss of external power, loss of
moderator/target cooling

Operating conditions
Initiative event likelihood

Normal operation - H1

Unexpected events - H3
10%<F<10° 50 mSv/event 5 mSv/occurrenc

Ex : pipe breaks

Design Basis Accident —

50 mSv/event 20 mSv/occurrence

R. Duperrier |



Top-Level ESS Project Schedule

_m 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025
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Un partenariat de 17 pays

Total construction cost:
€ 1,84 billion

Accelerator
€ 510M

2_1 3 ' rc

NSS/Instruments " In-kind
€ 350M B cash

Potential In-kind identified is ~36%. Working to increase potential above
40946 .









Organisations (qui) '
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From needs to satisfaction

Continuous improvement of the
management system
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Need for a Systematic approach

The construction of the ESS includes a huge number of:
products (most of them are not challenging),
activities (most of them are simple),
roles (all are important).
and thus a huge number of interfaces.

Most of the activities are common sense, but the quantity
creates the complexity.

The inherent risk with such complexity can be significantly
reduced by a documented systematic approach (ISO 15288).

Traceability from requirements to verification is a must for the
whole facility life cycle management.

EUROPEAN | Belie e »8.) J Sz
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Standards mapping

1SO 9001
1ISO 14001

ESS MANAGEMENT SYSTEM MANUAL

ESS
COMMON

>

RELATIVELY
STATIC

COMMON OR
SPECIFIC FOR
BUSINESS

RELATIVELY
DYNAMIC



ESS policies

(OHuman Resources and Personnel

O Quality Assurance

O Communication

(O Code of conduct

(O Occupational Safety Health Environment
O lnformation Technology

O Procurement (legal)

(O System life cycle management




Organizational project enabling

processes

Processus ISO 15288

/

Project portfolio
management
Mikael Jakobsson

\

Infrastructure
management
Vacant

Life cycle model
management
Romuald Duperrier

Human Resource
Management
Anne Safstrom
Lanner

\

Quality
management
Ola Ejnarsson

Project processes

Project planning
Mikael Jakobsson

Project assessment and

control

Mikael Jakobsson

Decision Management

Therese Welander

Agreement

Aquisition
Meredith Shirey

~ processes

Supply
Meredith Shirey

\

Risk Management Configuration Information Measurement
Joel Wollberg Management Management Vacant
Vacant Vacant
Technical processes
Stakeholder Requirement Analysis Architectural Design

Romuald Duperrier

Requirement Definition

Romuald Duperrier

Romuald Duperrier

Implementation
Romuald Duperrier

Integration
Romuald Duperrier

Verification
Romuald Duperrier

Transition

Romuald Duperrier

Validation
Romuald Duperrier

Operation
Romuald Duperrier

Maintenance
Romuald Duperrier

Disposal

Romuald Duperrier




Processes map
[H. Lawson]

Organization

Used to establish and satisfy

agieemants.

Project-
Governance Enabling Agreement Delverable fhat <atief
that sat t
processes processes eliveraple that satsty agreements
processes

Assess quality

Create and Support project

monitor
project

Project

p rO C e S S e S Manage System Life Cycle Stages

Outcomes to assess progress

B Used to create products that meet

Te C h n i Ca I requirements

Selects & manages technical |
processes g

EFOCESSES

p




Management plans
What, when, who

CProgramme Management Plan, ESS-1122
CQuality Management Plan, ESS-18636
(CConstruction Phase Management Plan, ESS-14361

(OSystems Engineering Management Plan, ESS-2908
CConfiguration Management Plan, ESS-3688
Clinterface Management Plan, ESS-2917

CRisk Management Plan, ESS-4460




Technical baselines as an integral
configuration management concept

[Kevin Forsberg]
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Deliverables for design reviews

Review Deliverables Level of interest
R System Requirement Document System
Concepts of Operation
System Architecture Specification System
Interface Control Documents
PDR System Verification Plan

System Integration Plan
System Validation Plan

System Requirement Document Element
System Design Descriptions (drawings, P&ID, etc)
Interface Control Documents

CDR
System Integration Plan
System Operation and Maintenance Manual
System Verification Plan
TRR System Verification Plan System / Element
System Validation Plan
SAR System Verification Report System / Element
ORR ESS Validation Report System / Element

Training programme reports

ESS| 2014-12-12 | R. Duperrier |
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Supporting documents

* Design Review
Standard Operating
Procedure [ESS-
8910]

* Design Review
verview

Templates and
Checklist

<<Insert reason>>

EUROPEAN <<Reference>>
SPALLATION
SOURCE
Design Review Process Overview
STEPS SYSTEM NAME
1. FUNCTIONAL REVIEW CONTACTS
The FR examines the functional,
constraints (including safety and
environment) and performance
requirements defined for the
system.
2. PRELIMINARY DESI GN STATUS SUMMARY
REVIEW FR PR  TRR  SAR  ORR

The PDR examines the proposed
system architecture and the
allocation of requirements to the
sub systems. It ensures that the
technical risk and the safety
aspects are appropriately covered
by the architecture.

3. TEST READINESS REVIEW

The TRR ensures that the product,
its test equipment, support

personnel, and test procedures are
ready for the verification activities.

4. SYSTEM ACCEPTANCE
REVIEW

The SAR examines the system end
products and documentation, and
inspection, demonstration, test
data and analyses that support its
verification. The SAR ensures that
the all requirements have been
satisfied.

5. OPERATIONAL READINESS
REVIEW

The ORR examines the actual
operational set up (e.g. spare parts
availability), and ensures that the
personnel and procedures have
reached the required maturity.

Date

PURPOSE

Design reviews are formal assessments of items: (@

- To ensure the objectives and requirements are understood
by the affected and associated ESS programme
stakeholders,

- To review the relevancy of the proposed solution from
design to verification,

- To show that the major risks and safety hazards have
been identified and mitigated as appropriate,

- To check that interfaces are unambiguously defined and
agreed upon,

- To ensure that it will possible to proceed to the next
development phase,

- To baseline additional work products such that the
baseline is more and more comprehensive and can serve
as a single point of truth for the participants.

- To evaluate its adequacy, to identify potential
inadequacies and issues and to institute changes
accordingly.

European Spallation Source ESS AB
Visiting address: ESS, Tunavégen 24
P.0. Box 176

SE-221 00 Lund

SWEDEN

www.esss.se

ESS| 2014-12-12 | R. Duperricr |
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SE process at ESS

(facility level)

Operation Readiness Review

Capture stakeholder’s needs

Identify context Validate ESS

Initiate Functional Baseline Facility Acceptance Review

Facility Functional Review

Initiate Allocated Baseline Facility Test Readiness Review

Verify and integrate facility

Facility Preliminary Design Review systems

Implement facility systems

S

! SE @ ESS| 2014-12-12 | R. Duperrier |




First results of the approach:

Stakeholder map

e [view] Stakehokders | Staneholer map |

SSs
The Widem

The Cont x

aining System City of
nd

The System

\ Stakeholder

The Publl\

ESS
Facility

E
| I User

|
|Internal
| User

Political Functional

Beneficiary

Ifterfacing Systerd Nooative

Beneficiary

Scientific
Advisory

Committee Committee

i
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Note:
External User could be
Private or Public

&

Stakeholder class

F 3

Stakeholder instance




First results of the approach:
Stakeholder’s requirements

4 & StR-12 Annual operating period
4 00 StR-4 Commissioning

4 00 StR-3 Cost

4 B0 StR-10 Data Management

4 00 3tR-6 Decommissioning

« O StR-16 Energy consumption - 00 StR-1.2 Average neutron flux
« 0 StR-17 Energy recycling - [0 5tR-1.9 Beam Power
« 0 S5tR-15 Energy supply » [0 StR-1.8 Future upgrades
. » O StR-5 Fully operational » 0 StR-1.3 Liguid target
Bw Stakeholder Requirements -4 ~ [ 5tR-1 Neutron source 8 — = [0 5tR-1.6 Neutron production
“ [ StR-7 Operational life =~ [0 5tR-1.7 Peak neutron Flux

* @ 5tR-1.5 Single target
* [ StR-1.4 Solid target
* @ 5tR-1.1 Unigue time structure

« 0 5tR-2 .4 Accessible

\ [0 StR-8 Power supply
\ ™ StR-14 Regulatory
\ 0 5tR-13 Reliability

1 P , ,
[0 StR-9 Safety » [N 5tR-2.5 Beam intensity

[ StR-2 Scientific infrastructure ® — = [ StR-2.3 Instruments

[ stR-11 Software development =~ [ StR-2.6 Sensitivity

* [ 5tR-2.1 Tunable resolution

v

& A W

( W7 JSE@ ES| 2014:12-12 | R Duperrier |
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<<<< First results of the approach:
<
use case NS user

ue [Package] Users | D&scriptiuny

e

Prepares an
experimental
programmae
=
sinclude:s -
-
-
P - ——
sincludes / Performs an
% UC-studies matter . sxperiment
User properties
e
'm.‘
= ginclude:s

T

T
T,
Ty
p—
exploits experimental
results
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<<<<< Technical Baseline item at ESS level

Description Description
oy Document No <<0.1>> ey Document No <<0.1>>
SOURCE Date <<01 Sept 2011>> SOURCE Date <<01 Sept 2011>>
Concepts of Operations for the ESS System ESS System Requirement Document
| Name [ Affiliation | signatures ]
Authors R. Duperrier, ESS AB
Systems Engineering ZZIA(/__
Manager
[Name T affiliation __Signatures ]
Authors | R. Duperrier, ESS AB = 1 :&:’:’rﬂ““- e
Syst irements
o nerng we Architecture Systems
| | Engineer Manager | o | E
1. Wakdeck, Reviewer | Johan Lehander ESS AB
Requirements and Chairman of the CCB of
Architecture Systems | the programme
__Engineer Manager | Lo | | | =
Reviewer  Johan Lehander ESS AB | T —— ~ — T mep—— —
7 Approver | Kjell Mdller ESS AB
Chairman of the CCB of /@Z—c——"(_,\ Chairman of the EPG K
the programme — |
. | A [ L - £ ‘
Approver | Kjed Moller ESS AB |
Chairman of the EPG
| —C
Distribution: All programme team members
Distribution: All programme team members
European Spaliation Source ESS AB
Visting acoress: £S5, Tunavigen 24 Buropean Spaliation Source ESS AB
P.0. Bow 176 Visitiog adkress: ESS, Tunawdgen 24
SE221 00 Lund PO, Box 176
SWEDEN $E-221 00 Lund
s SWEDEN
- WIW. L5538

[ESS-0003641]



S

Architecture

bdd [| ES5[ ESS Br&akduwnu

ESS
Accelerator Target Station MNeutron Scattering Systems
Site Infrastructure Radioactive Material Handling Integrated Control System

[ESS-5699]

R. Duperrier |




(&

ESS white box view

Sl>Environment

F1 F1
ibd [] ESS[ ESS internal interfaces D Connection to power grid Low Temperature Connection High temperature connection Tap water connection » environment
LigH20 LigH20
ElectricalFlow LigH20 Radicactive emissions
LigH20 LigH20
|} =] ] =] =l
Sl<power grid Sl<Low Temperature Connection  Sl>High temperature connection * Site Infrastructure Sl<Tap water connection

-
Radioactive material

4

-
Radicactive material

Paoplz, jConfuuratiDnDatanw ConfigurationDataFlow
Consumables, Sl=>IT Connecticn [J ) » Ll
Trans pnrtatpn_ Systems, ) IT connection
Lund Site access Radiation Sle=Lund Site access
|:_| a4 I ¥
People, .
Transportation Systems, Sl=Sewage water connaction [] }SEW&QE water_connection [
Radicactive wastes, LigH20
Conventional wastes
People,
Transportation Systems, Sl=>Copenhagen Site access Sl|=Storm Water connection .
Conventional wastes Storm water connection -
[ - . ;] SI>RMH SI=ICS Sl<=ACC SI=TS SI=NSS [g - 1
= l L LigH20
Copenh it Consumabies. L1 ] ConfigurationDataFlow, T ] ,
openhagen site access i onfigurationDaf : N
pemg Transpnréa;om;IESystem. Controffiow %ontrolFluw, StructuralFlow, Radicactive wastes, Str”fgﬁ;gW'
Radioactive wastes, ICDSH"I;)S“TSén'm StructuralFlow, LigH20, StructuralFlow, Conventional wastes
Conventional wastes o il > Conventional wastes Conventional wastes L"?HZO-
missing. Conventional wastes
EctralFiow EIEC?PQ?F";-W_ StructuralFlow,
rical 8 StructuralFlow, rical i Cryogens,  radiati
i I StructuralFiow, ElectricalFlow, StructuralFlow, ElectricalFlow Update: radiation from
ElectricalFlow, - y : ' " environment to NSS through 51
StructuralFlow | ConfigurationDataF LigH20, LigH20, LigH20,
Consumables, Compressed air, Consumables, Compressed air,
! Compressed air| Cryogens ACC<>S| Compressed air T5esgl Radiation NES<|
RMH==5| Sl==ICS
|_df Ll Ll || ] Ll
: Radioactive Material Handling : Integrated Control System : Accelerator [ =pstiStation S S et s g Systen=
ACC>TS NS5<TS
RMH=ICS figurationDataF
RMH=ICS ACG==ICS
ACC<a| @1 ﬁ [ :| ConfigurationDataFlow
NSS<>User [] < » [
< i 3
RMHNSS RMH<TS  puHaacc NSS<>ICS Ts<>ipg"Muratonatafow, ControlFlow,
. ConfigurationDataFlow ESS<>User
ACC*&%lﬁEDmmIFm'
ConfigurationDataFlow uraticnDataFlow
> | > NSS<=IC5 NSS=RMHF
ConfigurationDataF low m W
4 .
- Ll
ControlFlow,
o CeonfigurationDataFlow
+
Radicactive material
4

* Reduce the number of interfaces between the constituting elements,
« Specialize the elements,
« Separate service-functions and ESS specific functions



&

ESS-0005734

ESS-0005748

Interface management

ESS-0005732

ES5-0005738

ESS-0005735

ESS-0005733

ESS-0005745

ESS-0005743 |ESS-0005737

ESS5-0005741

ESS-0005742

ESS-0005739 |[ESS-0005736 |ESS-0005744

Interface Control Documents for ESS subsystems



Interface requirements are developed in pairs from
Interface description

ICD ACC-SI IR for SI
IR for ACC : :
Section 3.1.1 The GO1 shall contain the
The accelerator components : :
Drawings accelerator components in

zr(i_! :one Ge gflgcs::rg:pfg? D A02-40---1-G—090--- space slots as defined in the
e 0005735 cha tegr 215 |A02-40--1-G—090---100 ICD ESS-0005733 section
, CNAPLEN 3. 2.3 | A02-40---1-G—090---200 3.1.3.

etc

\\:

7 S|




SE process at ESS
(facility level)

Operation Readiness Review
—
l_ \ ‘_
Capture stakeholder’s needs z i"zf =) bk
Identify context & ;‘:r‘ I
Initiate Functional Baseline

Validate ESS

Facility Acceptance Review
Facility Functional Review

Initiate Allocated Baseline

Facility Test Readiness Review

Facility Preliminary Design Review

Verify and integrate facility

systems

Implement facility systems

S

| SE @ ESS| 2014-12-12 |

R. Duperrier |



SE process at ESS

(lower levels)

Refine functional baseline

System Functional Review

Refine allocated baseline

System Preliminary Design Review

Implement subsystems O R Engineer subsystems

Implement facility systems

Verify and integrate sub systems

| L 2" ] SE @ ESS| 2014-12-12 | R. Duperrier |




SE process at ESS

(lower levels)

Design systems Specify procurement

> —
Procure

Critical Design Review

)
—

Specify manufacturing

Build or subcontract Engineer subsystems

manufacturing

Verify manufacturing




Decisions

Phases

Facility

Systems

Elements & parts

Elements
and parts

DOCUMENTATION
IKC <> ESS

Generic Technical Project

Functional

& Prel.
Start W pesign
Projecting| Reviews

Requirement

engineering

‘Preliminary Critical Design wr Decision on
Design Review implementation
Review

Detailed design and preparation

Implementation and

acceptance

Closur

System
acceptance

Integration, Verification

& Handover

Project Leading

Project Leading

1 Facility
design

Systems
design

Detailed design

Prepare
Implementation

Implementatio

;: Project Leading

n Verification

,:: Project Leading »

System status report
Requirements
Verification plans
Architecture specs (ICDs)
Sys. Design Descriptions
Process flow diagrams

System status report

Updated System specifications
Sys. Operation Maintenance
Manual (if home made design)
Sys. Integration Plan

Drawings

P&IDs

Tendering
specifications

System status report
Verification report

Hand over documentation
- Warranty

manuals (if outsourced
design)

- Operation and maintenance

System status report
Verification reports

Hand over documentation
Training assessments




Technical project-A
IKC performs detailed design and manufacturing in
Implementation phase

Decisions

Facility

Systems
Elements & parts

Elements
and parts

ESS-T

ESS-T: ESS Technical System status report 3\’#}3"‘ status report
. B erification report
ESS-P: ESS Procurement \32222532)?3%5 Hand over documentation
. - Warranty
DOCUMENTATION ?r:hg:;tuﬁ)zzs:is i:g::) - Operation and maintenance
IKC <> ESS Vs & P manuals (if outsourced

Functional ' Ciodur
& Prel. » ) o
Projecting| Reviews | Design Review implementation acceptance
Review

Implementation and

Requirement

. : : Integration, Verification
Detailed design and preparation gratl Heat

& Handover

engineering

Project Leading Project Leading ;: Project Leading l:: Project Leading »

1 Facility
design

acceptance

Syste
desi ‘ ‘

Prepa .
Verification
Implemen

® 2 ©) ® s (6
' '

Process flow diagrams

design)




Technical project-B
IKC performs detailed design
ESS takes over for procurement

Functional ' Ciodur
& Prel. » i e
Start Design Preliminary Critical Design wr Decision on System
Projecting| Reviews | Design Review implementation acceptance
Review

Requirement Implementation and

: : . Integration, Verification
Phases . . Detailed design and preparation & !
engineering acceptance & Handover
Project Leading Project Leading Project Leading Project Leading »
Facility 1 Facility = _ h \

design

Systems

\

Elements & parts

Elements Prepare Implementatio

and parts Implementation n Verification
= © o o ® ~
ESS-T: ESS Technical System status reports System status reports

Updated System specifications

ESS-P: ESS Procurement | Requirements Sys. Operation Maintenance

Verification plans

Architect ICD Manual
DOCUMENTATION Src IIDeC' urT)spec's (, s) Sys. Integration Plan
IKC <> ESS ys. Design Descriptions Drawings

Process flow diagrams P&IDs




Technical project-C
IKC performs a service activity for supporting

commissioning and/or operation

Functional cl
& Prel. » i e
Decisions Start Design Preliminary Critical Design wr Decision on System
Projecting| Reviews | Design Review implementation acceptance

Implementation and
acceptance

Review

Detailed design and preparation

Integration, Verification
& Handover

oiJr

engineering

-

Project Leading Project Leading ;: Project Leading

Facility -1 Facility
design

Systems

Systems ;
design

Elements & parts Detailed design

Prepare Implementatio
e g Verification

ESS-T . .

,:: Project Leading

ESS-T: ESS Technical
ESS-P: ESS Procurement

DOCUMENTATION
IKC <> ESS



Scope of Work template

This document aims at describing
the Scope of Work required to
complete an IK product
contribution to the ESS
programme.

It is a formal document and is
agreed upon by all parties
Involved.

It Is an annex of an IKC
agreement.

The SoW contains an appropriate
level of detall so all parties clearly
understand what work Is required,
the duration of the work involved,
what the deliverables are, and
what is acceptable.

Table of contents

e R o
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Change Control Procedure
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authorities

LeveldL)®f?
changel@elated®ol

TechnicalBaselinel

Schedule@aselinel

CostBaselinel

theBApproving?
entity?
LevelRAR Changeshat@mpactll Changesi@hat@mpactl Changes@hat@mpactf
thefechnical@oals@  thebrogrammel theRost@®DfRhel
ESSBABEBoard? stateddn@hel phasefollgates@s?@  construction,B
/sTca Programme®lan.B stateddnihel operationBra
Programme®lan.? decommissioningsk
stated@n@hel
Programme®lan.z
LevelBa Changesthat@mpactl Changes@hat@mpactfl Changes@®hat@mpact?
the@onfigurationl the@onstructionl the@ontingenciesri
CEOR items@L1)Encluding® phasef1@nilestonesd thefotal@ost@DfEhel
changes@odCDs orihange®od 2 ESSRonstructionl
between@BSA 20 milestone30 phase@ost.>
systems. months. @
LevelXn Changeshat@mpactll Changes@hat@mpactl Changes@ostndX
theRonfigurationf theRonstructionf riskBheutral@oXhel
ProjectiManager®  jtemsFHor®PBSA2E phased2@nilestonesE Programme@nd&hel
systems.[ <BEnonthsrz Project.ll
changeod 3R
milestone1@nonthf
Level®DE Changes@hat@mpactl Changes@hat@mpactfl Changes@ostEndE
theonfiguration the@onstructionf risk@heutralforihel
WPEManager( items@BSA3A phased3@nilestones? WP.A
<1@onthE
LevelER Minori@hanges@o@orrect&lerical®rrorsirozdd@larification@or
configuration@tems.
Manager®fithel
originatingl

organisationf




Configuration Baselines

ESS

baseline

Schedule
baseline

( Cost
baseline

N Primavera Y




Life cycle management

Plant Modificati
& updates

Operations &

. Decommission
Maintenance

Engineering Procurement Commissioning

Assel Maintenance

|
@ Data Handover

806 [eoe Chess 1.1 |
J I""i Eh=sap ] e M I
| eBom x Properties = Reference Documents = Specificatid Catia Product, ESS Plant Layout rev. 1.0
Crarts = acions> v i~ S F v K~ )
" = @'E?J"E v & ¢ S~ LR @::Vwew&cplnded - ot 2 4 1@ =
L o £=
51 Table | EBOM Tl kBl @®
PDF Preview Name /
roject Reposito Categories « 0 F/N / Type / Name
1. [ - System @ Ess
Quality Management System + Project Repository| 2. ) o - System & — E - * £33 Plant Lavout
CHESS Quick References [ - -
: E A Y R System @ Intagrated C
Committee Charters .
R Project Details WBS r 4. (] | - System & Newtron Scer| 2. —’Fr‘ - ~ = Buildina lavout
Operating Procedures Target -
Policies Actions v & v B~ {5 ] v hd System & Radioactive |
P . ] ¥
%3 Table| Folder and Document e U o N BEED q};m 3 4 7% Accelerator building layout
7. @] o = System P Buildings
OJ Name =
i 8. m] als System b Electrical and L
B Project E A = -
1. 0O 82 Reoosits q. o i System & | andscapes 4 Target building lavout
2. [ A accelerator 10. (0] 0 = System %Uﬁliggﬂ_ems 50
3. O | ED enen " [m] = System & Target Statiof & - ; : ~* Wachine lavout
8 ay - s
4 0O EEgs i = C System B tilty Plants
| — - 13 =] = System @Ccmgressed |




fe Cycle Management
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Application Integration (CAx, ERP, CRM, eic)

Visualization

Collaboration (Internal, Suppliers, Customers)

Reporting & Analytics




Les sirenes du PLM

Attention aux idées fausses:
Je peux deployer mon PLM en une semaine

Je prends systématiguement la solution de mon éditeur
CAO

Le PLM va étre adopté par tous

Je m’'occupe du PLM et je verrais apres les liens avec
mon ERP

Quelques pieges:

Sous-évaluation des couts et pas de reelles
comparaisons des solutions

Ce n’est pas un probleme de qualité de la solution mais
I'adequation au CONTEXTE de lI'organisme utilisateur

Lalsser les fonctlonnels ou les |nformat|C|ens choisir




From procedure definition to an implemented
support solution
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ESS organization
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Romuald Duperrier Peter Radahl
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SE division

SE Head
R. Duperrier
Requirements & Safety engineering
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and Nuclear : :
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| @perator control || Power grid connectior }—
‘act [Activity] Produce [ Produce it i H il SR aeron

Architecture fonctionnelle

Identify your functions

Initiate Functional Baseline Sequence functions

Identify flows through functions

Monitor releases

Monitor on line Monitor off line
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SIC classification
procedure

SSC required to SSC classification SSC failure from normal
perform operation that lead to
safety function: consequences of:

v
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Severity scale

High severity :

« lead directly to a release of radioactive material that exceeds the
limits for design basis accidents accepted by the regulatory body; or

« Cause the values of key physical parameters to challenge or exceed
acceptance criteria for design basis accidents

Medium severity :
« |ead to a release of radioactive material below the limits for design

basis _accidents accepted by the regulatory body but higher than
those established for anticipated operational occurrences; or

» Cause the values of key physical parameters to exceed the design
limits for anticipated operational occurrences, but remain within the
design limits specified design basis accidents

low severity :
« |ead to an off-site release of radioactive material not exceeding the

releases authorized for normal facility operation, but could lead to
doses to workers above the authorized limits
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Status quo

Main achievements: JTo be improved:
Foundations for the quality Turn awareness into day to day

system required by licensing practices,

authorities. Understanding of the
Awareness for a need to relationship between the

define requirements, documentation and the work on a
Awareness for integrating day to day basis.

safety and risk in the design, Integration of RAMS in the
Policies; processes and design process.

plans are defined. Interface descriptions
Design reviews. Risk management

Functions as a basis for




Summary

() Most of the processes are common sense, but their
guantity creates the complexity, their lack of definition
and how they relate all together is a major risk of cost

and/or schedule overruns.

(OThe ESS SE process establishes a robust and systematic
approach for developing the facility.
Olt is tailored to the ESS context and integrates safety and

technical risk as a core design activity while enabling the
traceability required by licensing authorities.

v, e b
y i o

. EUROPEAN o ™S iy ‘

#. SPALLATION 1y B :
W source - { SE @ ESS| 2014-12-12 | R. Duperrier |
y Y : . . A J' . t




