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A Safety Overview
HIE-ISOLDE project
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FsoLdi Noise Hazard

Distance <
100m from
CERN
Boundary and

Cern
boundary

Offices

building




LT Noise Hazard @)
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EELIN T Noise Hazard

Internal noise Sources:




FsoLde Noise Hazard

Acoustic treatment for building 198:

Roof treated

Acoustic baffle on inlet air for
ventilation units




EELIN T Noise Hazard

Low noise Equipment:

R
e

From January
2013

- ¥ e

2 recycled compressors

ALEPH compressors = 8 low noise compressors



Noise Hazard

Extract from acoustic study:
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https://edms.cern.ch/document/1168216

Noise Hazard

Jour

Niveau Cartographie acoustique a 1.50 m de hauteur
dB(A)
>ue0..=30.0
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- Noise at CERN
boundary complying
with the legal value

- Noise at the level of
windows office under
acceptable tolerance

- Difference between
simulation and reality will
depend on building
tightness

Extract from acoustic study: EDMS 1168216
Acknowledgment consultant dB VIB
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FsoLde Magnetic Field

Stray field envelopes Acknowledgement J.Bauche (TE-MSC)

(5 Gauss):

Envelope may be
outside model

_____ Ao J] |
| i |

Stray field Measurements Lvesis & )

(Schematic view):

5 Gauss = Limitation for o

Pacemaker owners %

100 Gauss =2 Limitation for public Measurements done

on TSR Heidelberg

Acknowledgement F.Wenander BE and L.Mora EN— — — — — — — — — — — — — —
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JsoLde Pressure Hazard

The HIE-ISOLDE cryomodule has been classified as special equipment EDMS 1227928 by HSE
unit following CERN safety rules (GSI-M3)

= HSE Unit shall verify the compliance of the equipment with the applicable safety

requirement

/.j}

Vacuum insulated vessel
PS <1.5 bar

Design pressure GHe
parts PN 16 bar

Acknowledgement Y.Leclercq


https://edms.cern.ch/document/1227928
https://edms.cern.ch/document/1227928
https://edms.cern.ch/document/1227928

ESLTN T Pressure Hazard <)

Safety relief pressure devices sizing approved:

CE RN EDMS NO. REV. VALIDITY
i . CH1211 Geneva 23 [ 1289883 0.2 DRAFT J
Protection in Switzerland REFERECE
jumper box [ HIE-ACSV-EN-0001 }

@\ HooLez

=

Date : 2013-09-09

|Safety valve sizing

Sizing of the safety relief pressure devices
protecting the HIE-Isolde cryomodule from
over pressure

Abstract:
Following CERN rules and the EN97/23/EC directive, two independent relief pressure devices, sized
considering a vacuum break are installed on the helium volume (set pressure 3.5bara ; relief area
25cm2) and one relief pressure device, sized considering the rupture of the biggest bellows of the
LHe circuit is installed on the vacuum vessel (set pressure 1.5bara ; relief area 217cm2). The

document presents the study and the calculations.
"""" r—— & Safety device

[ Ghe-Lhe volume

._l__! s I ™ === Thermal shield

m—— \acuum vessel

— MX Up-date on going following
HIE-ISOLDE safety Review held

Extract from safety valve sizing: EDMS 1289883 the 5t of November 2013
Acknowledgment Y.Leclercq TE/MSC


https://edms.cern.ch/document/1289883
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General Safety

- Fire Safety




3 buildings interconnected for escape routes, fire detection, evacuation point of view



FsoLde Fire Safety

EVACUATION PLAN / PLAN D'EVACUATION
ISOLDE Building 170 / ISOLDE Batiment 170 s TO 7pnna

Set off the alarm
Décienchez I'alarme

‘Start fighting the fire without
taking undue risks
A

> —"‘ Commencez & combetire le
feu sans prendre de risques

EVACUATION ALARM
SIRENE D'EVACUATION

Secure your workstation without taking
undus risks

Sécurisez vofre poste de travail sans
prendre de risques

Leave the building following
’ the signs
j Sortez du bétiment en

suivant le balisage

Go to the meeting point
Allez au paint de
= rassemblement

o 74444

= —

v

E E General emergency stop / Amét

b FUrgence général
Alarm frigger mechanism /

Déclenchement manuel d'alarme
]
A" R

CZNIT ancreaspane |

Escape routes defined from the beginning of the project — 1m20 pathway — Seen with HSE

AR S SO S A L L

Extract from “Escape routes and fire fighting equipment”: EDMS 1189202
Acknowledgment A.Spang EN/STI


https://edms.cern.ch/document/1189202

. ESLTN T Fire Safety @]

Building 170:
Fire detection + Fire Alarm + Fire
Building 198: extraction possible by Fire-brigade

Fire detection + Fire alarm
2 smoke extraction (400°C — 2 hours)

No smoke extraction only 2 static air
extraction (surface ground-floor 196
m2 )

Building 199:
Fire detection + Fire Alarm + Fire
extraction possible by Fire-brigade

1 smoke extraction (400°C — 2 hours)
(surface — 1 floor- surface ground
floor 252 m2)

nowledgment P.Pepinster EN/CV and D.Raffourt GS/AS
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\ FsoLde Seismic Hazard @V

Infrastructure and sensitive equipment shall - Zonage sismique de la France

be designed following CERN Seismic Safety " i
I

rules: =

The French territory is divided in five seismic
zones from very low seismicity (seismic zone
1) to strong seismicity (seismic zone 5) —
EDMS 1158454

Zones de sismicité
1 (trés faible)
2 (faible)

3 (modérée)

L 9 == 4 (moyenne)
A == 5 (forte)

LA RDUNON

CERN is classified as seismiczone3 *
— Moderate seismic Hazard



https://edms.cern.ch/document/1158454
https://edms.cern.ch/document/1158454

FsoLdi Seismic Hazard

HIE-ISOLDE tunnel — Concrete blocks piling structure
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Figure 3 : Spectres de réponse élastiques selon l'arété frangais (AF) du 22

octobre 2010 pour des classes de sol B, C, E et spectres de réponse
des séismes enregistrés, ajustés.

LMGC90 modele

- Minor change on the structure for a seismic type E (few millimeters of move without any
impact on the tunnel stability)

Extract from seismic study: EDMS 1321766
Acknowledgment consultant Résonance and E.Perez-Duenas


https://edms.cern.ch/document/1321766

5m.ai Seismic Hazard

- Study demonstrated that we have a Factor | | | o —

— . AF

2 as Safety margin for the stability of the
tunnel in case of seismic event
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SAFETY FILE

HIE-ISOLDE safety file:

CERN EDMS 1o REV. VALIDITY
CH-1211 Geneva 23 1258062 |CI.D | DRAFT

Switzerland

v/ Descriptive part of HIE-ISOLDE safety file > > Y

Approved by the CSAP (Complex Safety SATETY FILE - DESCRIPTIVE PART

Advisory Panels) HIE-ISOLDE safety file

The aim of this decument is to provide a description of the HIE-ISOLDE project which can
be separated in four main parts:

* HIE-LINAC (B. 170}

* High Energy Beam Transfer Line - HEBT (B. 170)

* HIE-ISOLDE Compressor building (8. 198)

v/ Dem i |
.
Demonstrative part: well advanced SN
This document is not exhaustive and is intended to evolve throughout the life of the
installation
OODCUMENT FREPARED 8Y: DOCUMENT CHECKED BY: COCUMENT APPROVED BY:
L. Mora / EN A.P. Bernardes / EN-STI Steve Myers / DG
L. Battura / TE-MSC Roberto Saban / EN
0. Brilning./ BE-ABP
1.P. Burnet / TE-EPC
CERN ) FEV R. Catherall / EN-STI
CH-1211 Geneva 23 [ 000000 | 0.0 | DRAFT o e e
witze i
Switzeriand [E— E. Jensen [ BE-RF
1. M. Jimenez / TE-VSC

y XXX R. Jones / BE-BI

FER

VALIDITY

¥. Kadi / EN-HDO
M. Lamont / BE-OP
R. Losikn / EN-STI

M. Honis / EN-CV
D. Parchet [ GS-5E
1. Pedersen / EN-HDO

I. Bubl/ EN-HE

L. Tayian / TE-CRC
M. Taxlet / BE-ASR

HIE-ISOLDE safety file 1. Yollaizs / DCS-RP

DOCUMENT SENT FOR INFORMAT IO

S
Date : 201x-XX-XX

SAFETY FILE - DEMONSTRATIVE PART

ABSTRACT:

The alm of this document is to provide an inventory of the hazards related to the HIE-
ISOLDE facility as well as the assessments of the risks caused by these hazards. The

mitigation measf;res that are ra.ken are .exposed too. Acknowledgement: L- Mora Valejo
:‘r:wsutsalfaotcls:jent Is not exhaustive and Is Intended to evolve throughout the life of the EDMS 1258062

DOCUMENT PREPARED BY: DOCUMENT CHECKED BY: DOCUMENT APFROVED BY:
L. Mora Vallejo M. Battistin / EN-CV R. Jones / BE-BI 5. Myers [ DG-DI
EN-STT £.P. Bernardes  EN-STI M. Lamont / BE-OP R, Sanan / EN
. Bartzoos / EN-HE €. Lindell/ DES-SEE F. Borsiny / TE
L. Battura / TE-MSC R, Losita / EN-STI b Colller f BE
0. Brloing./ BE-AB® M. Nonis f EN-EV .
1.P. Burnet / TE-ERC D. Parchet / G5-SE R. Trant / DGS
R. Catherall / EN-STI ¥. Parma / TE-MSC ¥. Kadl / EN-HDO
E. Cennini / DGS-SEE 1. Pedersen { EN-HDO
F. Duval / EN-EL L Rubl f EN-HE

P Eeclonl Witk [ A2 BB R M Canbne ikis § AAC CCE



https://edms.cern.ch/document/1258062
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FsoLde ODH Safety

ODH detectors system: See presentation D.PHAN

Building 198: ODH detectors + Evacuation alarm + Flashing lights

Building 199: As 198 + Air extraction activation

Tunnel A &
Inside Tunnel:
ODH detectors + ODH evacuation alarm + Flashing lights
At the entrances and on platform of the tunnel:

Flashing lights

ISA” M ALARME LAI
Matrice initiale
Document : V.00 T s
Date 02-10-2013 m
MEYRIN Z30 = T szl  WIEISOLE  |DEF|  ALARMES - i
P | et | earas EE E ]
y - |3 £lc| 2
SGGAZ-00180 E N‘:;ﬁl:;ﬂm 1-001 % TUNNEL CRYOMODULES E g 5 E E EE g E § g
: = sEIHE R
Matrice ODH from N.Broca GS-ASE ez HHHHHEHH S &
i HHHEHHIEH =
EDMS 1317559 ®|883|8|®® 8|8 8|88®®®®ald® §lz 33|58
———— 3 L2 AL3 AL3
OO0 [] []
.......
w OO0 [] []
Cl - O0O0000 m [m[m []
210 000000 m (mm [
I : OO0O000000 [] []
“““““ OOO0O00000 [] []
i



https://edms.cern.ch/document/1317559
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FsoLdi Conclusion

Many Safety aspects integrated from the beginning of the project

- Noise:

Acoustic study performed and up-dated all along the project

- Magnetic Field:

Impact on personal limited

- Pressure Hazard:

Safety relief pressure devices designed and validated by HSE

- Fire Safety:

Escape routes, fire detection, fire extraction defined and partially validated by HSE
- Seismic:

Tunnel seismic study performed under official validation

- Safety file

Descriptive part approbation process nearly finished, Demonstrative part on going
- ODH detection defined and approved

— Radioprotection see presentation S.Giron
- Cryogenic hazard see presentation from D.Phan
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