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WP3 — Scope, mandate and deliverables

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.

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).
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WP3 - Strategy

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.

o 0k Wb

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.

Reviewing current practices in departments.

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

Editing a guideline to compliance for EQUIPMENT and INSTALLATIONS

Providing requirements for a standardised repository for the compliance documentation to WP6.
Providing requirements for a system/tool that allows to retrieve the “compliance” status to WP6.
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ESP WP3 Plan — Update Nov-2024

Draw path to compliance

2023 2024 2025 2026
Q4 Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4 Q1 Q2 Q3
Acquire knowledge & converge
+ Acquire knowledge on current state of the art Legend

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

Guide to compliance

* Write general guidelines and annexes per equip. type

» Write requirements for standardised repository

* Write requirements for process/tool for status compliance

BE - List of equipment types

SY - List of equipment types

* Run a Return of Experience (RetEXx) exercize

of the applicable CERN safety codes.

» Participate and converge with WP2 on the review |

Review, Identify and classify
* Review current practices.

consolidation, location, etc.)
» Classify equipment

TE - List of equipment types * Build full list and verify with equipment owner

We are here

» Collect info related to system/equipment (project,

e FTEc - Contributors
e FTEs - Support

FTEwpl —

To finish

of new O

WP3 Leader

BE - Compliance x equipment types

TE - Compliance x equipment types

with

ALL - Guidelines & requirements P2 release

luster

15-11-2024
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Deliverables

2024Illllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll

EDMS 3190977 Checklist — Equipment IN WORK (DEC 2024)
EDMS 3190978 Checklist — Installations IN WORK (DEC 2024)
EDMS 3165727 Terms and Definitions INTERNAL REVIEW
2025Illllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll
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)
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WP3 - Terms and Definition document

TABLE OF CONTENTS

EDMS NO. REV VALIDITY
| 3165727 0.1 DRAFT
REFERENCE
Electrical l -
Safety i
Project Date: 2024-09-19
Glossary

Terms and Definition
Electrical systems safety compliance
Electrical Safety Project

ABSTRACT:

This decument provides a list of Terms and Definitions used in the ATS Electrical Safety
Project in the context of the electrical systems safety compliance work package (WP3).
These Terms and Definitions are based on the current CERN Electrical Safety Code (C1)
and the corresponding CERN Safety Rules, IEC standards, European directive. At the
same time, this document intends to indicate the evolution of these Terms and Definitions
in the new CERN Electrical Safety cluster being developed by the HSE units.

DOCUMENT PREPARED BY: DOCUMENT TO BE CHECKED BY: DOCUMENT TO BE APPROVED BY:
L. scibile - ESP WP3 Leader ESP-WP3 contrbuiors A. L. Perrot - ESP Project Leader

€. Mugnier - ESP Project Office
D. Ribipllet - ESP Project Office

C. Delamare - ESP WP2 Leader
L. Scibile - ESP WP3 Leader
B. Lefort - ESP WP4 Leader
R. Tegas - ESP WP4.1 Leader
G. Podaleanu - ESP WPS Leader
K. Papastergiou — ESP WP5.1 Leader
K. Ziglienski — ESP WP5.2 Leader

DOCUMENT SENT FOR INFORMATION TO:

[List of persans to whom the document is sent]

EDMS 3165727

1. INTROD U CTION Lttt et ettt v e ettt et e s e e e ettt e e ettt a e e e s nne e et e e e e aanns 4
2.  TERMS AND DEFINITIONS ...u ittt ieisae e rst s re e e snsase s senaaasnsnrnsanssassnsnsnsnrananrnns 4
2.1 Equipment - Electrical (*équipement électrique’) ..coiviiiiiiiiiiii i e 4
2.2 Installation - Electrical (‘installation électrique’) ..o iiiiiiiiiiiis i e eaes 4
2.3 Network - Electrical (‘réseau &lectriqUe’) .iviviiiiii it s s s s e s e nerae e 5
2.4 132 0= 0 T =321 =1 2 1= T 5
2.5 System Electrical (*systeme Glectrigue’) . cviiii i 5
2.6 Manufacturer as defined in EU directive — or equivalent........ccoiiiiiiiiiiiiiiini i nnens 5
2.7 Supplier - Original Equipment Manufacturer (OEM). ...vvuviiiiiiiesiii i ersinrsasisesnnsnnsns 6
2.8 Declaration of Compliance (DOC) .uiuiiuiiiieeritiiirnriesrarannritriaraararrasrtrarraresnnrrnnes 6
2.9 Standard equipment (electrical) i.vveii i 7
2.10 Non-standard equipment (lectrical) .o.iiiiieiiiiiiii i i s 7
2.11 Equipment (electrical) built in-house........coi i 8
2.12 In-kind contribution (Electrical equipment) ... e 8
2.13  Self-declaration ..o e 8
2.14 Technical file (for Electrical Safety Conformity).......coooriiiiiii e 8
2.15 Equipment Manual or iNStrUCtiONS ..o e 9
2.16  Initial safety INSPeCtION ..o e e 9
2.17 Periodic safety iNSPection ... e 9
A S T O -1 o 1 T [ 9
B L T O A I 1 =T o o ' 9
T Y 2@ 1\ 1 PP 10
4. 3 o 2 O P 10
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WP3 — System/equipment classification

Contractual
requirements from
CERN on CE marking

| CE Marked )

v

Third Party is the
'Manufacturer'
CERN Supply contract
(designed by Third
Party)

Y

N
N

Y

Third party signs
DoC

Equipment to

be used at
CERN

Whao is the

Manufacturer,

CERN is the

‘Manufacturer'

v

N

Built in-house At CERN

v

A J

SAFETY 3
COMPLIANT

In-Kind contributor is
the 'Manufacturer'

v

hvd

Built by a Original
Equipment
Manufacturer (OEM)

Built by the In-Kind
contributor

v

CERN decision on

CE marking

A 4

5

Y

[ CEMarked ] (CERN Marked )

CERN signs DoC

[

Built by a Original
Equipment
Manufacturer (OEM)

[

In-Kind contributor

decides on CE

marking?

&

Y A 4
CCE Marked) GERN MarkeD

In-kind contributor

signs DoC?

Presented to WP3
contributors 28/10/2024

CE/RW
\
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Equipment compliant to CERN rules

General description’?\

Instructions &
Safety information?

DECLARATION OF
CONFORMITY

Risk assesment?

Calculations?

Test & inspection
reports?

Standards applied?

Model: XXXXXX
r Standards:
Techni | fil + [EC XXXXX
l ecnnical r1le IEC XXXXX
Manufacturers
Signature A LB

!

BRSNS

Drawings? /

Presented to WP3
contributors 28/10/2024
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\
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Installation compliant to CERN Rules

r-------------~
ora ui ment Rapport + A
I q D (Safety) I INSPECTION ELECTRIQUE A LA DEMANDE C O n fo r m Ite
: € I - LIGNE AIMANT ET RACK INSTALLATION:
: C Equment [ ey — XXXXXX
catalogue [ L A
I I + i e
I ELECTRICAL ™5 I_il I Standards:
i @ SAFETY -'5::1“ ; Test & I
| B2 oy B ﬁ inspection | NF C15-100
[ reports [
[ I .
_ [ Signed for on behalf of CERN
brawings J Signature P
N N N B B B B B |

TeChn|Ca| f||e HSE Inltlal InspeCtlon? Presented to WP3

contributors 28/10/2024
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Checklist documents — In review

| Elecigct;cal @

‘ Compliance
1 Checklist

glaectrical @

fe
Com'giance

Checklist

EDMS 3190977, EDMS 3190978

2.5
2.6

TABLE OF CONTENTS

1. INTRODUCTION .t tee e e e e s vennaaeanseesansnnnannnan 4
2. DOCUMENTS IN THE CHECKLIST .oviieiiiei e v e 4
2.1 Equipment Descripltion ... ..o 4
2.2 Instructions and Precautions........cccoviiviiiiiiiiieiiiiieee e e 2
2.3 Risk ASSESSMENt .. ..o e e 6
2.4 Calculations. ..o e e 7
Standards Applied ... ... e s 8
Assembly Drawing...ooooeeeriiii e eae e e 8

2.7 0] ot U T D T o L= 9
2.8 Declaration of conformity .....ovviniiorii et 9
2.9 Test Reports for Quality Assurance ........oovveviiieiiienennnn.. 9
2.10 Test Reports for Standards Compliance ..........ccoooaoo.... 10
3. A CRONY M S Lt e et e e e aan 10
4. REFERENCES .. .o ettt eeea e 10
5. ANNEX A 1 CHECKLIST .. e e e reerane e ee e eennaes 10

(C\E/RWB 15-11-2024
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Presented to WP3
contributors 4/11/2024

Equipment Checklist — In review

Document Description Source
Equipment description Basicldescriptim? of the equipn‘]ent,the purpose and general context of the equipment. This should [L;'LE:MSEIEU]
explain the function and operation of the equipment. Annax il
Instructions and preca utions Instructions for how to use the equipment safely, including safety precautions. r“;ﬁ‘”aww]
Article 6.7

Risk assessment

An assessment identifying all possible electrical risks and evaluating them with their severity and
probability.

LD
2014/35/EU -
Guidelines on
the application
of the directive
- August 2018,
page &7 (LVD
Anme 1)

Calculations

Calculations justifying the design of the equipment, in accordance with standards. E.g., wire guage
calculations.

LD
[20714/35/EL)
Anme 11

LD

Standards a P plled Arecord of the standards used to develop the equipment. 20135 IEU]
Articles
12,1314
Assem bly drawi ng Top level drawing of the equipment. Eﬁmsxeu;
Annex
Circuit diagra m Top level circuit diagram of the equipment. Eﬁmwm
Annex
Safety justification (If app lica blE) Where standrls\rds are not available to meet essential safety requirements, engineering justifications [L';:]E:MSEIEU]
must be provided. Annex i
. - LD
Declaration of Conformity onarsiey
Test reports for qu ality assurance Quality assurance test reports as evidence that the equipment has been manufactured correctly. [L:GE:MWEU]
Annex
Test reports for com D liance aga inst | Testreports used as justification that the equipment meets safety standards. [L:GE:MWEU]
Article 12,13,
standards -
@ 15-11-2024 L. Scibile and R. Simpson | ESP-WP3 | EDMS#3191097 12



Equipment Checklist -

Presented to WP3
contributors 4/11/2024

Pre-Pilot exercise for cryogenic equipment in SM18

Equipment compliance —
Applied to CRATE

Equipment (CERN marking) Compliance Checklist

Document

Description

Source

But where to formalize it?

—
li

Equipment description
—

Basic description of the
equipment, the purpose and

general context of the equipment.

This should explain the function
and operation of the equipment.

LVD (201 4/35/EU) Annex il

Instructions & safety information

Instructions for how to use the
equipment safely, including
safety precautions.

LVD (201 4/35/EU) Articis 6.7

Risk assessment

An assessment identifying all
possible electrical risks and
evaluating them with their
severity and probability.

Armex i)

Only partial calculation

Calculations
—

Calculations justifying the design
of the equipment, in accordance
with standards. E.g., wire guage
calculations.

LVD (201 4/35/EU) Annex I

Standards applied
—

Arecord of the standards used to
develop the equipment.

LVD (201 473575 L) Articies.
12134

No standard applied as none were

Assembly drawing

Top level drawing of the
equipment.

LVD {201 4/35/EU) Annex I

F
K

found

Circuit diagram

Top level circuit diagram of the
equipment.

VD (201 4/3S/EL] Anex 1

All cards go through a test bench

Safety justification (if applicable)

Where standards are not
available to meet essential safety
requirements, engineering
justifications must be provided.

LVD (201 4/35/EU) Annex I

To check if tests are enough

Declaration of Conformity

LVD (201 4735/E0) Articie 15

— |

Test reports for quality assurance
—

Quality assurance test reports as
evidence that the equipment has
been manufactured correctly.

VD (201 4/3S/EU] Aninex 1

Test reports for compliance against standards

Test reports used as justification
that the equipment meets safety
standards.

1V (201 4725/E] AmELS 12.
13,14

Courtesy T. Barbe,
M. Pezzetti

C@
\
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Installation Checklist —

Presented to WP3

In review

contributors 4/11/2024

Document Description Source
Installation desc riptiDn and purpose Basic description of the installation, with the purpose and context of the installation. ‘;jg‘l’;;‘““'“"
SafEt'}-" Dperatiﬂnﬂl instructions and prECEUtiDnS Instructions for how to safely operate the installation with safety precautions. NFCIS 1006
Wiring schedule/ ‘Carnet de cable’ A document recording the wires used in an installation, detailing the cable type, e
——— specifications, etc. hnnesea 1]
Single line diagram As-built single line diagrams. bcemtre 2011
| Erin e 1]
Risk assessment Identifies all possible risks and evaluates the probability/severity. P
Arrate du 26

Cable and protective device calculations

Calculations that justify the cable sizes and protective device current capacity against NF
C15 100-5-52.

Jdacembre 2011
| Ernems 1]

Drawings of the installation vicinity indicating risks.

Dirawings showing the external risks of the locations, e.g., fire or explosion risks in different
areas.

Arrets du 26
[dacembre 20171
| rnes 1]

To-scale site DlEI n ShDWing bu riEdfundergrﬂund Drawings showing where equipment and cables are located. A
| Ernems 1]

cables.

Maximum occu pancy information for the installationlidentifies the areas where maximum occupancy limits apply. %’:ﬁi‘:ﬁzﬁml

areas

List of EClUipment A list of all equipment in the installation, with voltages, current, and serial numbers etc. ~ [¥F191%0

Confo rmlty certificates for eq ui pme nt Declarations of conformity for all CE marked equipment in the installation. A
| Ernems 1]

i i ifi i ‘Cahier des prescriptions techniques ayant permis la réalisation des installations’ i
DESIgn technical SD'EﬂlflCEtanS document This records the guidelines, standards, and methods used for the installation. PR
Attestation du conformité e
Test re pDrtS Insulation Resistance Report of what was tested, and the results obtained. T
Test re pDrtS Earth Bo nding Report of what was tested, and the results obtained. R
Test re pDrtS IP2X Report of what was tested, and the results otained. Rt

[Consuel

Test report for Initial Inspection

Performed by HSE. May cowver parts of this list.




nstallation Checklist -

Pre-Pilot exercise for cryogenic installation in SM18

Installation compliance — Applied to old installation

Installation Compliance Checklist

SM18 6kW CP

BOM not available on older projects

Document

Description

Installation description and purpose

Basic description of the
installation, with the purpose and
coniext of the installation.

Installation Operational and Safety Instructions

Instructions for how to safely
operate the installation with safety
precautions.

)

Wiring schedule/ ‘Carnet de cable”

A document recording the wires
used in an installation, detailing
the cable type, specifications, etc.

Single line diagram

As-built single line diagrams.

Risk assessment

Identifies all possible risks and
the

Come o

Cable and protective device calculations

Calculations that justify the cable
sizes and protective device
current capacity against NF C15
100-5-52.

Jareta 41 26 Gac e
2001 aeana ]

Drawings of the installation vicinity indicating
risks.

Drawings showing the external
risks of the Locations, e.g., fire or

To-scale site plan showing buried/underground
cables.

Drawings showing where
equipment and cables are
located.

explosion risks in different areas.
T

Maximum occupancy information for the
installation areas

Identifies the areas where
maximum occupancy limits apply.

List of equipment
r—

Alist of all equipment in the
installation, with voltages,
current, and serial numbers etc.

| do not think we have the applicable standard from the

Conformity certificates for equipment

Declarations of conformity for all
CE marked equipment in the

time of the assembly

|

Design technical specifications document

“Cahier des prescriptions
techniques ayant permis la
realisation des installations”

This records the guidelines,
standards, and methods used for
the installation.

Attestation du conformité

To be checked with HSE

Test reports Insulation Resistance Report of what was tested, and R
the ed.
Testreports Earth Bonding Report of what was tested, and neeE
the results obtained.
Test reports IP2X Report of what was tested, and L
the results obtained.
T

T

Test report for Initial Inspection
f—

Performed by HSE. May cover

parts of this list,

S

<7

4 November 2024

Presented to WP3
contributors 4/11/2024

Courtesy T. Barbe,

M. Pezzetti

C&W
\
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Presented to WP3
contributors 4/11/2024

Installation Checklist -
Pre-Pilot exercise for cryogenic installation in SM18

Installation compliance — Applied to recent installation
SM18 359’3 CP Installation Compliance Checklist

Document Description Source

L—______ Installation description and purpose Basic description of the G e
. . — tallation, with th d
But where to formalize it? I—_ comeet ot e msttaton. |

Installation Operational and Safety Instructions | Instructions for how to safely

operate the installation with safety
precautions.

‘Wiring schedule/ ‘Carnet de cable” A document recording the wires
used in an installation, detailing

Maybe from EN/EL for up to our cabinet. usednan nsalaion, daling

Single line diagram As-built single line diagrams.

Wire inside, no calculation but standard in electrical specs ik assassment e poatte o
r\&{ble and protective device calculations Calculations that justify the nabLé S e

sizes and protective device

Applicable? Part of the building? g e e

,.Q_rawings of the installation vicinity indicating Drawings showing the external
risks. risks of the locations, e.g., fire or
. explosion risks in different areas.
Appllcable? To-scale site plan showing buried/underground | Drawings showing where
cables. equipment and cables are
located.

(Maximum occupancy information for the Identifies the areas where bt
. . . . installation areas maximum occupancy limits apply.
List of equipment in the BOM, no following of asset & S/N I\ List o scuipment Rt st ccipmentihe |75
 — ] installation, with voltages,
current, and serial numbers etc.
NOt StOI'Ed fOI"ma"y bUt a" equipment al"e CE %ﬁfurmlw certificates for equipment Ezc:ar?é;?:uuljlgc;\;;r::?;m all
Design technical specifications document 'Ca:n?r des prescnp:mnsl
We have a technical specification but do not record with réaisaton ces insiaisons’

This records the guidelines,
standards, and methods used for

which version of specs was used during design — =

Attestation du conformité

Test reports Insulation Resistance Report of what was tested, and

We believe installation is OK but no formal reports of tests Z Testreports Earth Bonaing Resrtorwmatwes e ana [

the results obtained.

Testreports IP2X Report of what was tested, and

the results obtained.

Done by HSE not sure where the report is stored _|_—r//ie.mm'ormmaunsnecﬁon R

Noventer 2024 s Courtesy T. Barbe,
M. Pezzetti
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Guidance documents — To be done

Safety

Electrical

@l

Compliance

- EQUIPMENT

Electrical  [©)

- Safety
Compliance

'INSTALLATIONS

EDMS 3190974, EDMS 3190975

Contents

INTRODUCTION ..ot rrrrneeeeenneans

HOW TO ACHIEVE INSTALLATION ELECTRICAL COMPLIANCE.....cvuueueunee.

LEVELS OFRISK .ovviviiiiiiiiinansns
REQUIRED DOCUMENTS v.vvvvneiinensns

COMPLIANCE WITH STANDARDS (NF C15 100, NFC13 200) .......v.es
RISK ASSESSMENT ....c.oviiiiiiiiiiicieceeerene e
TECHNICALFILE ...crerinieieiiiiiirvnnncecninsssss s naes

OPERATING INSTRUCTIONS AND PRECAUTIONS .vcvvevnrenrnnannns
ELECTRICAL AND FACILITY DRAWINGS ...cuvienieneneenennesneanens
G ALCULATIONS t ettt ettt e e e ettt e e s e et e et eae e e ena s aaaaananes
EQUIPMENT CONFORMITY CERTIFICATES .uivvieuicnnernnenneaneenenns
TECHNICAL SPECIFICATIONS ..ovvivniiniinnnnns
INSTALLATION DESCRIPTION DOCUMENT ......

TESTING AND INSPECTION ....covvvmieiiiiniriniaranees

REQUIRED TESTS & INSPECTIONS ..tetntineineinieeatiaeseeanensinsaneaseasennans

Earth Bonding .....ccccovveeannanns

INsSUlation RESISANCE «.cceviiiiiiiiiieieiiiieeiieeniaenins
INItIal INSPECTION wceiiriiiiiiie et aaa e

APPENDIX A: DOCUMENT TEMPLATES

---------------------------------

W NN =

w

~N s Oy O On

CE/RW
L
N

15-11-2024
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East Area Pilot for WP3 (Exchange of a Magnet)

« To be done BEFORE the pilot

« ldentify and classify what are the Equipment and Installations in the East Area.
» ldentify 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.
» ldentify the potential consequences and severity of any gaps if an incident were to occur.

15-11-2024 L. Scibile and R. Simpson | ESP-WP3 | EDMS#3191097
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WP3 — Resources

2023 2024 2025

Requested:
1 FTE (GRAE)
120kCHF Consultancy

Required:
1 FTE (GRAE) R. Simpson 2025

GRAE R. Simpson
Extend 120kCHF Consultancy 2025

Q3 2024

Consultancy Budget 2024
(Unused)

N AT 15-11-2024 L. Scibile and R. Simpson | ESP-WP3 | EDMS#3191097 19



Work Required from Contributors 2025

« Participate in Pilots

» ldentifying equipment/ installations & their owners
« Find information and identify gaps

e Review documents

 Checklist review
« Terms and Definitions review

« Participate in weekly reviews

« Continual feedback of WP3 proposals against current CERN practice

C\ER/W 15-11-2024 L. Scibile and R. Simpson | ESP-WP3 | EDMS#3191097

20



Conclusions

« 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.

i) 15-11-2024 L. Scibile and R. Simpson | ESP-WP3 | EDMS#3191097



Spare slides

C\E/RW 15-11-2024
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WP3 - (1) Guidelines

INITIALIZE STUDY DESIGN BUILD COMMISSION OPERATE & MAINTAIN

A\ 2 S B\ S = =Y
A e . g (g W
A" WA e A -— 474 — _/ JPnNAuizE

Chetan R, Kathalay

A guideline to compliance per
equipment type for all staff
involved in the lifecycle activites
leading to having a new
electrical system in Operation.

C\ER/—W ATS 15-11-2024

N

L. Scibile and R. Simpson | ESP-WP3 | EDMS#3191097
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WP3 — (2) Standardised repository

INITIALIZE STUDY DESIGN BUILD COMMISSION OPERATE & MAINTAIN

Y DY \\ D 2\ e
% & <::9) €::9) G—
& i J@f /@/ /ﬁ} )% _/ JFiNALIZE

A COMPLIANCE GUIDE TO l
ith risk assessment as per LVD
\

Provide requirements for a
standardised repository for
the compliance documentation.

Technical file

i

(
l

C\E/RW ATS 15-11-2024 L. Scibile and R. Simpson | ESP-WP3 | EDMS#3191097
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WP3 - (3) System/tool

INITIALIZE STUDY DESIGN BUILD COMMISSION OPERATE & MAINTAIN

e B\ X NN TR M DA
) ®» ® @ ®
fhlr A e A — A — A _/ JFINALIZE

A COMPLIANCE GUIDE TO

With risk assessment as per LVD

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

1

Technical file

(
l

ot LECTRICAL SAF
COMPLIANT

C\E/RW ATS 15-11-2024 L. Scibile and R. Simpson | ESP-WP3 | EDMS#3191097
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WP3 - Deliverables

INITIALIZE STUDY DESIGN BUILD COMMISSION OPERATE & MAINTAIN

THRY N\ e ) S
= /% . /$11 / /&fl !;ALE'ZE

A COMPLIANCE GUIDE TO

l

-

Provide the means to achieve

Electrical Safety Compliance to
all systems that will be installed in
the accelerator complex. l
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An example of current practice- James Devine EP

o ] PUMA
4 ] Descriptive
2] 2389360 (v.3) ISHISENE
2] 2447472 (v.1)
[=] 2413260 (v.1) PUMA - Launch Safety Discussion | n Stal I a.t| on d eSC“ ptl on
4 [ Demonstrative
[=] 2389367 (v.1) Helium Leak test
E 26558663 (v.1) PUMA system elecirical drawing
E 26883711 (v.1) PUMA sled mechanical drawing . .
a 2688712 (v.1) PUMA solenocid mechanical drawing E I e Ctrl C aI d raWI n g S
a 2688714 (v.1) PUMA structural calculation report (German)
[=] 2685225 (v.1
E 2711897 (v.1) Sumitomo Compressors and Cold Head documentation
2] 2725219 (v.1) PUNEEGRNE G SRS
a 2725235 (v.1) PUMA support structural calculation report
=] 2795485 (v 1) Elecirical inspection documentation
E 2892869 (v.1) PUMA lifting beam documentation
[Z] 2932319 (v2) EERETSIBNOOEUMERIaton
— 2935352 (v 1) IPUMA gEneTator selieehnical Secification
a 3156942 (v.1) Solencid Stray Field Calculations and measurements
4 i[| Operational -
i (] PUMA delivery to Darmstadt 061121 | ns peCtl onre pO rts

['4 ﬂj PUMA delivery fo Pfungstadt 090922

| 2688665 (v.1) PUMA Superconducting Solencid System 4T User manual

=] 2888872 (v.1)

=] 2774816 (v.1) PUMEERETGERCHSIopUSECases)

a 2892870 (v.1) PUMA electrical modifications before skid operation at CERN
=] 2942962 (v.1) DiiiENGRISoUEEIMELE]
E 2965068 (v.1) Offline lon Source documentation
a 3083665 (v.1) ADR requirements for PUMA (email from Igra Shahzadi, HSE)
a 3132872 (v.1) PUMA TPC ODH and CO2 risk assessmant
a 3157372 (v.1) PUMA Final Design Report
a I REM
E 2795359 (v.1) Test beam operations 2022

Technical datasheets, specifications,
documentation, conformity certificates

Operational instructions

E 2810091 (v.1) Final safety inspection June 2023
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Equipment Compliance ‘Roadmap’

YES

Choose
Compliance
Route

Equipment
Identified

' CERN Marking |

-

Sign
Declaration of
Conformity

=

Affix
CERN
mark

e
: ( Inspections h
Multiple levels P
. . Basic
of inspection?
IP2X Safety labels
Lo risk—-m
Earth Technical file
panding Operating &
safiety instructions
Inspection path Detailed Drawings Inspection
| Document Internal reparts
revisew inspection -
Risk High risk—y
assessment Calculations
Design path \ /
Design Technical file
Find relevant Design to QLIEI“'D,T Operating & Standards
Standards Standards Acssurance safety instructions applied
Safety i
Justifications Drawings QA reports

~—— CE Marking ——

Store DoC and

> technical
documents?




Equipment Compliance ‘Roadmap’

e CERN Marking

: i Inspections R
Multiple levels P
. . Basic
of inspection?
IP2% Safety labels
Low risk—-m ' ™
Earth Technical file
ponding Operating &
— - safety instructions
Inspection path Detailed Drawings Inspection
Document Internal I'\,_ reports /
rewisw imspection - Sign Affix
Risk High risk—t .
8 —» Declaration of |-»| CERN
assessment Calculations . mark
Conformity
Design path N J
a Y . Y
Design Technical file
Find relevant Design to '::J,I.IEI"'II'I,I' Operating & Standards
— ¥ Standards Standards — Assurance ™ |safety instructions applied ——
] Safety Drawings OA reports
lustifications
CERN " S Lm\‘_ |/

0
>




. Red:  Electrical Fire Risk
How deeply {O analyse E(luu)ment? Yellow: Electric Shock Risk

Blue: Arc Flash Risk

Labelling

IP2X |IEC External equipment inspection

Earth bonding

Insulation resistance

| B BN B B B B B &8 &8 & &8 & &8 &8 & & & & &8 & &8 &8 &8 B & &8 B &8 &8 B &8 B B B |
« Circuit diagrams
« QOperational & safety instructions Documentation required
« Fault current calculation

* |nsulation classification
« Wiring colour conventions

Increasing effort

« Creepage and clearances
SELV layers of protection

Internal inspection, measurement, calculation

« Arc flash severity analysis
« Stored energy dissipation (capacitors)
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The ESP project, LVD, and CE marking
CE Marking

Machinery Pressure
Directive Vessel -
Directive Low Voltage EMC Directive

LVD Hazards .---

RoHS

-7 ESP WPS B
: Noise Flre \
C;i;ezr:rlggl hazards hazards Electric \
( shock Energy
hazards
Vibration . hazards -
Mechanical J

hazards
hazards

Where to draw the line for WP3?



Risk assessment

Intolerable

Tolerable if ‘ALARP’

Broadly acceptable

==:1 ] Death in 1000 years

==annmi ] Death in 100,000 years

(C\E/RWE\ 15-11-2024
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Assessing tolerability of risk

Frequency of
functional failure

Severity Index (Sl)

1

P

leading to Negligible
Fl consequences
Minor first-aid
(events per injury to a
year) single person in
the workforce
5 | 102 6
4 | 107 S
3 10
2 10°°
1 107°

B = ntolerable Risk

Minor

One or more

first-aid injury.

Medium (M) =Tolerable Risk (ALARP)

3

Significant

One or more
injuries, not
severe,

4

Severe

Single fatality or
multiple severe
injuries

Catastrophic

10 fatalities and
more

BB =Negligible Risk

C@
\
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Route from CERN marked to CE Marked

' ELECTRICALE5m
m SAFETY [Takmamis
A COMPI IANT et
DATE: DD/MM/YYYY -. : ~

« Other EU Directives (EMC, RoHS, etc)
« Mitigate non-electrical hazards

(ﬁi@ 15-11-2024 L. Scibile and R. Simpson | ESP-WP3 | EDMS#3191097
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Machinery Directive versus Low Voltage Directive

"1.5.1. Electricity supply

Where machinery has an electricity supply, it must be designed, constructed and
equipped in such a way that all hazards of an electrical nature are or can be
prevented. The safety objectives set out in Directive 73/23/EEC° shall apply to
machinery. However, the obligations concerming conformity assessment and the
placing on the market and/or putting into service of machinery with regard to
electrical hazards are governed solely by this Directive.”

Thus, whilst machinery with an electrical supply must fulfil the safety objectives of
the LVD, the manufacturer's EC Declaration of conformity should not refer to the

LVD but to the Machinery Directive.
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LVD on technical documentation

2. Technical documentation

The manufacturer shall establish the technical documentation. The documentation shall

make 1t possible to assess the electrical equipment’s conformity to the relevant
requirements, and shall include an adequate analysis and assessment of the risk(s). The
technical documentation shall specify the applicable requirements and cover, as far as
relevant for the assessment, the design, manufacture and operation of the electrical

equipment. The technical documentation shall, where applicable, contain at least the
following elements:

(a)
(b)

(©)
(d)

(¢)

a general description of the electrical equipment;

conceptual design and manufacturing drawings and schemes of components, sub-
assemblies, circuits, etc.;

descriptions and explanations necessary for the understanding of those drawings
and schemes and the operation of the electrical equipment;

a list of the harmonised standards applied in full or in part the references of which
have been published in the Official Journal of the European Union or international
or national standards referred to n Articles 13 and 14 and, where those
harmonised standards or international or national standards have not been applied,
descriptions of the solutions adopted to meet the safety objectives of this
Directive, including a list of other relevant technical specifications applied. In the
event of partly applied harmonised standards or international or national standards
referred to in Articles 13 and 14, the technical documentation shall specify the
parts which have been applied;

results of design calculations made, examinations carried out, etc.; and

test reports.

CERN
\
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LVD Safety objectives

1. General conditions

(a) the essential characteristics, the recognition and observance of which will ensure that
electrical equipment will be used safely and in applications for which i1t was made,
shall be marked on the electrical equipment, or, if this is not possible, on an

accompanying document;

(b) the electrical equipment, together with its component parts, shall be made in such a
way as to ensure that it can be safely and properly assembled and connected;

(c) the electrical equipment shall be so designed and manufactured as to ensure that
protection against the hazards set out in points 2 and 3 1s assured, providing that the
equipment 1s used in applications for which it was made and 1s adequately maintained.

2. Protection against hazards arising from the electrical equipment

Measures of a technical nature shall be laid down in accordance with point 1, in order

to ensure that:

(a) persons and domestic animals are adequately protected against the danger of physical
injury or other harm which might be caused by direct or indirect contact;

(b) temperatures, arcs or radiation which would cause a danger, are not produced;

(c) persons, domestic animals and property are adequately protected against non-electrical
dangers caused by the electrical equipment which are revealed by experience;

(d) the insulation 1s suitable for foreseeable conditions.

CERN
\
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