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02 -- Risk Planning
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03 -- Risk Identification
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04 -- Risk Evaluation
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05 -- Risk Quantification
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06 -- Risk Handling

Managing Scientific Projects --- Part @ on Project Risk Management ©383 Pierre Bonnal



rdm Crae va e ]

e N
AN
=
=
=
S
=l E
3 =
> =
)
N7
=
| PROTECTION MEASURES
>
Consequence
- ~
e N
|\ J

Managing Scientific Projects --- Part @ on Project Risk Management Pierre Bonnal



rdm el ) ]

07 -- Risk Monitoring
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08 -- Safety Risk Management
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Two perspectives

Workers should not fall victim of accident or
occupational illness because of the facility or system

Occupational health and safety, Sécurité

The presence of the facility should not represent
any hazard to the people or the environment
to do so, it should operate reliably

Facility integrity, Sdreté

Aim (Documenting Safety)

Demonstration by the study / project /operations/
dismantling team that the safety regulations and
requirements are fulfilled from the two
perspectives of safety and integrity

Providing team members with procedures
for safe operation and maintenance of the facility
or the system
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4 major phases: Facility Lifecycle
* Study phase > Study Report / CDR
* Project phase, with sub-phases:

—design & engineering > TDR

—manufacture & assembly <>
. . . N
—construction & installation S
—HW & beam commissioning ==
* Operations phase
el mainten S
incl. maintenance <SS

and upgrades
+ Dismantling

phase .\%Q\
S Number of sub-phases may vary.

Transition from one phase to another:

* formal decision external to the team

« change in the working conditions or
environmental conditions

Step 1 - Launch discussion

When:
Study phase, then
after each transition

Instigator:
- Project Manager

Participants:
- Key team members
- Safety engineers / officers
- Safety authority
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Step 1 — Launch discussion (ont)

Topics to be addressed:

« A description and a common understanding of the
Facility or system and of its processes in term of safety
« The review of the hazards and safety risks identified

 The review of the technical and organizational risk
control measures identified

 The identification of the safety requirements that shall
be considered in the specific framework of the study

 The strategy in matter of safety documentation (their
contents, editorial schedule, reviewing processes...)

 The identification of safety checks (clearances)

Step 2 — Launch Agreement

When: after the launch discussion is held

What: typically a memorandum, entitled:

Launch Agreement on Safety Aspects
Author and releaser: Safety authority
Dispatching:
- Project manager
- Key team members
- Safety engineers / officers

- Management (directors, heads of entities concerned)
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Step 3 — Editorial work

Each successive Safety Report shall N Q
contribute to the demonstration that: Q

1) the facility can be constructed safely

2) the facility can be operated safety u ,\\%‘%“

3) the facility can be dismantled safely @‘3}

4) one knows what

to do with waste Q @ 7
=R
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i o Demonstrative part

Step 3 — Editorial work (ontq)

Each successive Safety Report shall B Q
contribute to the demonstration that: )

1) the facility can be constructed safely Q

2) the facility can be operated safety D ~
e o | Q\\

3) the facility can be dismantled safely S

4) one knows what

to do with waste Q Q\g,é 7
T
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4 Descriptive part
i Demonstrative part
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Step 3 — Editorial work (conta)
Each successive Safety Report shall Q
contribute to the demonstration that: \‘
1) the facility can be constructed safely ‘
2) the facility can be operated safety D ,\\%\\
3) the facility can be dismantled safely S
4) one knows what
to do with waste QY <&
N Descriptive part )
=S Demonstrative part
S Operational part
i Records, Experience
and Monitoring part
L J
Part 1 — Descriptive Part
Description of the facility or of the process
« Why is it useful
- Where is it located
- What is it made of
« How does it work
- When will it be constructed, operated, dismantled
« Who is responsible for its construction...
« How will it be constructed...
- Who will be responsible for its operation, dismantling...
« How will it be operated, dismantled...
« Quis, Quid, Ubi, Quibus auxiliis, Cur, Quomodo, Quando »
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Part 1 — Descriptive part

Which hazards are present in the facility or in the process?

« Energy and radiological source terms
 External (environmental) hazards
« Internal (processes/utilities) hazards
Identification:

« Vade mecum, knowledge sharing...

- Systematic approaches

(process/utility diagrams, layouts)

Safety philosophy (incl. applicable regulations...)

Demonstrative part ¢

« Risk identification (see hazard identification)
« Sequence of events
- Potential incidental/accidental situations

* Risk evaluation
« Risk assessment matrix
risk level = likelihood x consequence
« Failure mode and effects analysis (FMEA)
severity = probability x detectability x gravity

Event

« Risk analyses
Causes Consequences
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Demonstrative part @)

* Risk responses/treatments
 Technical (structural) measures
or provisions implemented
to mitigate the risks
Conception documents
(notes, drawings...)
Zoning principles
Calculation notes...
- Organizational measures or provisions
planned to mitigate the risks
Outline of the instructions and procedures
- Operations thresholds

Safety philosophy

All (most) nuclear safety regulations suggests
that individual exposures and number
of exposed persons is maintained to a level
thatis @s low as reasonably achievable,
taking into account economical and social factors
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Safety philosophy

ENERGY f
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REPAIR ——— EFFECT
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BY CELLS L
DIE

DETERMINISTIC EFFECTS
 Effect = f( dose)

* Gravity = f(dose)

* Early effects

3 thresholds

* Probability = 1

Safety philosophy

EFFECTS

5, DETERMINISTIC
" EFFECTS

STOCHASTIC EFFECTS
* Effect # f( dose)

e Gravity # f( dose)

* Late effects
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* Probability = f( dose )

risk
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Safety philosophy

Practically:
For a given hazardous situation,
« Evaluate risk level (radiation exposure...)

« Identify possible protection and prevention,
structural and organizational treatments

+ Estimate their impact on the performance
(incl. construction/operation costs and schedule)

+ Select the most appropriate one(s)

Step 4 — Safety review / Clearance

When:

before the end of the study phase,
then before each transition

Instigator:
- Project manager and Safety authority

Participants:
 Key project team members
- Safety engineers / officers

Outcome: Safety Clearance (or Safety Refusal!!)
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summary

Part 3 — Operational Part

 Operations limits (thresholds) not to be exceeded

« Operations instructions and procedures
- for operating the facility

=
- for maintaining and ensuring i .
its integrity Ee
« quality management framework EG .
O

+ Organizational structures
- for handling the project, constructing the facility
- for operating and maintaining the facility
- for dismantling the facility and handling waste
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Part 4 — REM Part (Records, Experience and Monitoring)

Elicitation of storage and retrieval facilities for:
 Records (safety and inspection reports...)

- Lessons learned from the development, operations,
maintenance and dismantling
so that all concerned can benefit from them

List of the actions run to continuously improve the level
of safety of the facility or system

—A Part 1 - Descriptive Part
,—@ Part 2 - Demonstrative Part
./ 3\ Part 3 - Operational Part
/. 4 \ Part 4 - REM Part

Document Lifecycle

Safety document prepared by:
« Members of the project team
« Safety engineers / officers

Safety document verified (checked) by:
« Other safety engineers / experts
 Key equipment/technology experts

* Etc.

Safety document validated (approved) and released by:
* Project manager
« Directors and heads of entities involved

a0t [ 10 [ 29

Managing Scientific Projects --- Part @ on Project Risk Management Pierre Bonnal





