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WP3 – Scope, mandate and deliverables
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MANDATE:

• Link with the equipment groups, ATS groups & projects to facilitate the application of appropriate

standards within the ATS.

• Give support to the process defined by WP2.

ATS

SCOPE:

• Accelerator equipment and installations:

• Accelerators complex: injectors, LHC and transfer lines.

• Experimental areas: EA, NA, ISOLDE/HIE- ISOLDE, CLEAR, NTOF, AD, HiRadMat.

• ATS projects: HL-LHC, AWAKE, NA-CONS.

• Machine buildings linked to the accelerators complex.

• Equipment to be installed/consolidated in the future (being designed/manufactured).



The aim of the WP3 is to provide the means to achieve Electrical Safety Compliance to all 
EQUIPMENT and INSTALLATIONS in the accelerator complex.

This will be done by:

1. Acquiring knowledge on current state of the art in Electrical Safety Compliance and running a Return of 

Experience (RetEx) exercise on CERN compliance certification process.

2. Reviewing current practices in departments.

3. Participate and converge with WP2 on the review of the applicable CERN safety codes.

4. Editing a guideline to compliance for EQUIPMENT and INSTALLATIONS

5. Providing requirements for a standardised repository for the compliance documentation to WP6.

6. Providing requirements for a system/tool that allows to retrieve the “compliance” status to WP6.

WP3 – Strategy
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2023

Q4 Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4

2024 2025 2026

We are here

ESP WP3 Plan – Update Nov-2024

BE - List of equipment types

SY - List of equipment types

TE - List of equipment types

• Review current practices.

• Collect info related to system/equipment (project, 

consolidation, location, etc.)

• Classify equipment

• Build full list and verify with equipment owner

Review, Identify and classify

Prep • Acquire knowledge on current state of the art

• Run a Return of Experience (RetEx) exercize

• Participate and converge with WP2 on the review 

of the applicable CERN safety codes.

Acquire knowledge & converge

Acquire Knowledge

Converge

• Edit compliance checklist per equipment type

• Review installation and inspection criteria

• Review transfer process and documents to 

Operation and Maintenance

• Identify current document repository

• Evaluate gaps wrt compliance

BE - Compliance x equipment types

SY - Compliance x equipment types

TE - Compliance x equipment types

Draw path to compliance

ALL - Guidelines & requirements
• Write general guidelines  and annexes per equip. type

• Write requirements for standardised repository

• Write requirements for process/tool for status compliance

Guide to compliance

Legend

• FTEc - Contributors

• FTEs - Support 

• FTEwpl – WP3 Leader

To finish with 

WP2 release 

of new cluster
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Alignment with WP2



EDMS 3190977 Checklist – Equipment IN WORK (DEC 2024)

EDMS 3190978 Checklist – Installations IN WORK (DEC 2024)

EDMS 3165727 Terms and Definitions INTERNAL REVIEW

EDMS 3190974 Guidelines – Equipment Not started

EDMS 3190975 Guidelines – Installations Not started

TBD WP6 Requirements– Standardised repository Not started (Q3 2025)

TBD WP6 Requirements – Processes and Tools Not started (Q3 2025)

Deliverables
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2025

2024



WP3 - Terms and Definition document
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EDMS 3165727



WP3 – System/equipment classification
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Presented to WP3 

contributors 28/10/2024 



Technical file

Equipment compliant to CERN rules
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Test & inspection 

reports?

Risk assesment?

Instructions & 

Safety information?

Drawings?

Manufacturers
Calculations?

General description?

Standards applied?

ELECTRICAL 

SAFETY 

COMPLIANT
DATE: DD/MM/YYYY

Presented to WP3 

contributors 28/10/2024 



Installation compliant to CERN Rules

14 November 

2024
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HSE Initial Inspection?

For all Equipment

OR

Drawings

Equipment 

catalogue

Test & 

Inspection

reports

Operational 

Instructions

(Safety)

Attestation de 

conformité

Technical file

ELECTRICAL 

SAFETY 

COMPLIANT
DATE: DD/MM/YYYY

Presented to WP3 

contributors 28/10/2024 



Checklist documents – In review
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Checklist

Checklist

EDMS 3190977, EDMS 3190978 



Equipment Checklist – In review
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Presented to WP3 

contributors 4/11/2024 



Equipment Checklist -
Pre-Pilot exercise for cryogenic equipment in SM18
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Courtesy T. Barbe, 

M. Pezzetti

Presented to WP3 

contributors 4/11/2024 



Installation Checklist – In review
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Presented to WP3 

contributors 4/11/2024 



Installation Checklist -
Pre-Pilot exercise for cryogenic installation in SM18
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Courtesy T. Barbe, 

M. Pezzetti

Presented to WP3 

contributors 4/11/2024 



Installation Checklist -
Pre-Pilot exercise for cryogenic installation in SM18
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Courtesy T. Barbe, 

M. Pezzetti

Presented to WP3 

contributors 4/11/2024 



Guidance documents – To be done
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EQUIPMENT

INSTALLATIONS

EDMS 3190974, EDMS 3190975



• To be done BEFORE the pilot

• Identify and classify what are the Equipment and Installations in the East Area.

• Identify where information should be stored for the Equipment and Installations involved.

• Find points of contact and their roles (equipment owners, installation owners, etc).

• To be done DURING the pilot

• Use the checklist to discover what information is available for the involved equipment and installations.

• Note where information has been found.

• Approach installation owners and equipment owners to check when information is not available.

• To be done AFTER the pilot

• Perform a gap analysis between the compliance checklists and the what was found during the pilot.

• Identify the potential consequences and severity of any gaps if an incident were to occur. 

East Area Pilot for WP3 (Exchange of a Magnet)
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WP3 – Resources
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2023 2024 2025

Requested:

1 FTE (GRAE)

120kCHF Consultancy
GRAE R. Simpson

Q3 2024

Required:

1 FTE (GRAE) R. Simpson 2025

Extend 120kCHF Consultancy 2025

Consultancy Budget 2024

(Unused)



• Participate in Pilots

• Identifying equipment/ installations & their owners

• Find information and identify gaps

• Review documents

• Checklist review

• Terms and Definitions review

• Participate in weekly reviews

• Continual feedback of WP3 proposals against current CERN practice

Work Required from Contributors 2025
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• Acceleration of activity with the arrival of Rui.

• Next steps are:

• Completing the Checklist document and sending for review

• Responding to comments on the Terms and Definition document

• Begin writing the Compliance Guidelines Documents

• Running the cryo-SM18 and East Area pilot and extract relevant for the preparation of the 

guidelines.

• Participate and converge with WP2 on the review of the applicable CERN safety codes.

Conclusions
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Spare slides
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1

WP3 – (1) Guidelines
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A guideline to compliance per 

equipment type for all staff 

involved in the lifecycle activites 

leading to having a new 

electrical system in Operation. 



1

WP3 – (2) Standardised repository 
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2Provide requirements for a 

standardised repository for 

the compliance documentation.
Technical file



1

WP3 – (3) System/tool 
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Provide requirements for a

system/tool that allows to retrieve 

the “compliance” status.

2 System XY:3

Technical file

DATE: DD/MM/YYYY

ELECTRICAL SAFETY 

COMPLIANT



1

WP3 - Deliverables
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Provide the means to achieve 

Electrical Safety Compliance to 

all systems that will be installed in 

the accelerator complex.

2 System XY:3

DATE: DD/MM/YYYY

ELECTRICAL SAFETY 

COMPLIANT

Technical file



An example of current practice- James Devine EP

15-11-2024 27

Installation description 

Electrical drawings

Technical datasheets, specifications, 

documentation, conformity certificates

Inspection reports

Operational instructions
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Equipment Compliance ‘Roadmap’
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Equipment Compliance ‘Roadmap’
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How deeply to analyse Equipment?
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• Labelling

• IP2X IEC

• Earth bonding

• Insulation resistance

• Circuit diagrams

• Operational & safety instructions

• Fault current calculation

• Insulation classification

• Wiring colour conventions

• Overcurrent protection

• Creepage and clearances

• SELV layers of protection

• Flammable materials selection

• Internal cable sizing

• Component power dissipation

• Arc flash severity analysis

• Stored energy dissipation (capacitors)

In
c
re

a
s
in

g
 e

ff
o

rt

Documentation required

Internal inspection, measurement, calculation

Red: Electrical Fire Risk

Yellow: Electric Shock Risk

Blue: Arc Flash Risk

External equipment inspection



The ESP project, LVD, and CE marking
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CE Marking
Machinery 

Directive

Pressure 

Vessel 

Directive

RoHS

Low Voltage 

Directive

LVD Hazards

Chemical 

hazards

ESP WP3
Noise 

hazards

Vibration 

hazards

Electric 

shock 

hazards

Energy 

hazards

Fire 

hazards

EMC Directive

Where to draw the line for WP3?

Mechanical 

hazards



Risk assessment
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1 Death in 1000 years 

1 Death in 100,000 years 

Intolerable

Tolerable if ‘ALARP’

Broadly acceptable



Assessing tolerability of risk
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Route from CERN marked to CE Marked
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ELECTRICAL 

SAFETY 

COMPLIANT
DATE: DD/MM/YYYY

• Other EU Directives (EMC, RoHS, etc)

• Mitigate non-electrical hazards



Machinery Directive versus Low Voltage Directive
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LVD on technical documentation
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LVD Safety objectives
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