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1. Rationale 



Rationale 

Scientific facility emitting ionizing radiations: 

• It shall run and achieve performance level 

• It shall also achieve ORAMS objectives 

Operability, Reliability, Availability, Maintainability, Safety 

 

To enhance these objectives: 

• Telerobotics solutions may be required 

• Virtual reality solutions also 



Rationale 

Development of scientific facilities involves: 
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telerobotics also involves 

Architecture & Systems Engineering 



Rationale 

• Multi-dimensional complex product 

(scientific facility) 

made of 

• Multi-dimensional complex products 

(equipment and systems) 

contributing to  

• the performance  
e.g. RF cavities, magnets, collimators, etc. 

• The ORAMS objectives  
e.g. telerobotic means, virtual reality devices 



Rationale  Requirement no. 1 

Considering Systems Engineering  
for enhancing the development and operation of 

scientific facilities is required 

Formal 

 

 

Systematic 

Informal 

 

 

Ad hoc 



Rationale (continued) 

Which systems engineering approach? 



Rationale 



Rationale 

Common PM + SE backbone 



Rationale  Requirement no. 2 

Considering a PM + SE approach that: 

• Accommodates the typology of projects 

• Is participative-based to match the project 

management culture of scientific organizations 

• Is lean thinking-based to enhance the value of 

the PM+SE processes while limiting burden 

• Is open source-based to ease its sharing, its 

adaptation, the development of tools, etc.  



2.                   WP1 



What SE is about? 

Part 3 – Systems Engineering and Management 

• Lifecycles 

• Concept and systems definition 
(architecture design, needs and requirements) 

• Systems realization 
(development, integration, verification and validation) 

• Systems deployment and use 
(ORAMS: Operability, Reliability, Availability, Maintainability, Safety) 

• Systems engineering management 
(scope, planning, risk management, configuration management,  

information management, quality management) 



WP1 Processes & Modelling 

What to enhance? 

 Design  

for RAMS 

RP1 
Douzi 

IMRAN KHAN 

Intervention 

planning 

RP2 
Mathieu 

BAUDIN 

Design for 

openness 

RP3 
Jenni 

HYPPÖLÄ 

Information 

management 

RP4 
Marja 

LINTALA 

Configuration 

Management 

RP5 
Masoud 

NIKNAM 

How to better 

embed RAMS 
aspects 

into SE? 

How to  

integrate the 

collaborative 

dimension in 

planning and 

scheduling? 

How to  

accommodate 

open 

innovation 
in SE? 

How to better 

embed PLM 
aspects 

into SE? 

How to better 

embed CM 
aspects 

into SE? 



WP1 Processes & Modelling 

What else to enhance? 

• Leanness  

of PM and SE 

• PM vs. SE 

• Lifecycle, Roles, Results 

 

 

• Safety & Radiation Safety 

 

 



3.                   at a glance 



“Business Model” 

A systems engineering framework suited  

to scientific facilities and systems subject  

to ionizing radiations 

Authored in  

the spirit of: 

Covering the topics covered in: 



Editorial Content 

Guidelines, Standards, 

Specifications, SW, etc. 

Improvement of  

the editorial content 



cern.ch/openSE Not yet openSE.org 







“Target Markets” 

• Primary market: Project professionals involved 

with projects related to scientific facilities or systems 

subject to ionizing radiation such as the LHC or FAIR 

• Secondary market: Project professionals involved with 

projects related to complex facilities or systems subject to 

ionizing radiation e.g. NPPs, or in projects related to 

scientific facilities subject of various hazards 

• Tertiary market: Students in engineering, applied 

physics or in PM who wish to better understand SE;  

Instructors and lecturers in these fields 

Not necessarily telerobotics experts! 



3.1                   key features 



Lifecycle 

A common understanding of a facility or system lifecycle  



Processes 

A common understanding of key processes 

• Systems Engineering processes: 
gathering needs and defining requirements, 

systems architecting and modelling, verifying & validating, 

managing product risks, managing configuration & quality 

• Project Management processes: 
scoping, planning and scheduling, costing,  

managing project risks, supplying components 

• Design and Engineering processes: 

DfS, DfE, DfMA, DfP, DfC, DfO, DfR, DfA, DfM, DfT/DfRH* 
* Design for Telerobotics / Design for Remote Handling ?? 



Roles 

A common understanding of roles and responsibilities 



Results 

A common understanding of the expected results 

• The systems or the facility indeed 

• The means for “ORAMS’ing” them 

• Information, documentation 



What’s next? 

• Using                      for sharing and collecting 

PM and SE good practices 

e.g. document templates, case studies 

• Using                      for specifying tools 

e.g. requirement engineering 

• Using                      for PM and SE training 

• Keeping it lean, open, and collaboration-

oriented 



All my thanks to all those who contributed 

and by anticipation, to those who will join the initiative 


