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* |LC single tunnel solutions adapted to the
CERN site

« Main Safety considerations

» Cost savings for Main Linac compared to
RDR

« 3d studies at CERN for other SB2009
proposals




CERN have looked at the civil engineering for tunnelling both the :

— RF Klycluster
— Distributed RF System

What diameter tunnel ?
One of the key determining factors is the ventilation concept

For CLIC single tunnel solution, we have concluded that the ‘“Transversal Ventilation’ system is
preferred because :

- Eombined with Tunnel Compartmentalisation (firewalls) it provides a credible escape path in the event of a
ire

— better temperature stability, as opposed to ‘Longitudinal Ventilation’

— For ILC the return duct could potentially be used as a ‘vent’ for an unexpected Helium Release

This implies that a larger tunnel is required, so for these ILC studies we have assumed a 5.2m
diameter tunnel, although, this needs to be reviewed.



CLIC Tunnel section
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CLIC WORKSHOP - Ventilation =~~~

Safety considerations

|:'> Extraction
Extraction <:I

e Control of the pressure from both ends of a sector.
e Control of the pressure (overpressure or underpressure in each area).
e Fire detection per sector compatible to fire fighting via water mist.
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Gansral fire preventlon and cafsly reguiraments In funnal ciruofursc

The turnel Is subject to the: following safety requinements:

=

Sinscture 1o have a fire resistance classtication of af least F 30 (cormesponds bo e
IndBauRL reguirement for basements)

Solid fire compariment separation from fhe sha®s and experiment hal

Creation of fire and smoke compariments Swough provision of a solld partition
cowering the cross-section or a soid pariition In combination with a Triple water
curtain in the passageway every 500 m (or spaced In mubiples of 150 m, Le. of a
CTy0 companment In e XTL, I special cases of a low e load In the XTDS, mak
TOO m]

Water mist extinguishing sysiem for of transiemers.

Inert gas exdngulshing system i al imstrumentation and controd cabinets
Early fre detection, fire locafion Identficabion

Smake extraction in ail funneis

Ciesign of smoke extraction systems In $he tunnels based on =moke peneration
during the sei-rescue phase. Based on the lonpest escape time of 7 min {compares:
Eeclion 4.4.2.1), this approach offers an adeguate safsty reserve.

General accompaniment of seff-rescuers (that last at l=ast 30 minubes) tor all Telow
empioye=s In all unnels

Emcape rowiz  [dentficationiemergency  Imlormafion  sysiem  {audiblefeisibie),
Incident-dependent

Eactup power supply for safety amd fire alamm ecuipmenrt (venilation sysisme
emengency lighiing, =scape roule dentRication}, funcionalty retention ES0

Luminescent sscape roule marking

Safety and emergency lighting

Escape and rescus noues

Separaiion from the shaft stnachores and experdment hall oy means of T20 doors
Arccess confrol sysiemisingle-aniny

Communication pointsiemergency f=lephone at lzast every S0 m

Instaliation of anl=nnas ard antenra sysiems for communication pumeses (radlos,
celular telephones, emergency radio communication)

Harcrall appeox. 1.10 m above focr along escape rouls
Fire-extieguishing Ine, Sied (utilly waler ine) with cutiets at l=ast every SOm

Arceierator suspension system o be designed with the possinilty of a firs taken
Inio account

Gumeys that can be camied past cbstacles for resculng Injured Indivicuals

Absolste smoking prokibition during construction, commissioning, mainterance and
operation
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LIFE SERIES REFUGE CHAMBER

LIFE SERIES is a Refuge o
Chamber specifically designed -

and manufactured in order to -
provide a safe haven in the il
event of underground emer-
gency to personnel working in
Mines, NATM and TBM excava-
ted tunnels.

The unit is classified as a tem-
porary Installation and must be
intended as a unit capable to
provide a safest environment &
with reference to prescribed '
usage time and type of emer-
gency (clearly pointed out by
specific risk assessments).




GCapacity Up to 20 people
Dimensions W x D x H mm 6500 x 1600 x 2000 for 20 people
Weight ~3'500 kg

Enclosure mechanical resistance

2000 N/m2 - Blast resistant to 0,2bar
shock wave

Disposable Living space

= 0,4 m2 / person

Fire resistance 2 hours (at a minimum distance of 50mt ' GENERAL INTERNAL
from fire loads) ARRANGEMENT
Acoustic level attenuation < 30 dB(A)

Pressurisation system

Compressed Air, externally supplied by
separate compressor

Positive Pressure

100 Pa

Compressed air flow for inner
atmosphere regeneration

Qm = 200 Nm3/h - 10Nm3 /h *person

Emergency breathing system

nbr.20 high pressure cylinders 50 litres
capacity each @ 300Bar

Survival time without pressurisation

12 hours (with compressed air line
breathing system)

Standard Power Supply Source

230V-1ph-50Hz externally supplied

Lighting system

4 lighting fixture with 2hrs. battery
back-up for 12hrs lighting autonomy

Air quality control

Portable multifunction Gas monitoring

device for 02-C0-C02-CH4 AIR FILTERING SYSTEM




CLIC 4.5m tunnel : Transversal
Ventiilation

CV - Extraction 1m2 CV - Air supply 1m2
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Sketch of 3-Cryo-odule unit
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= beam line stable

Asia/Americas

situation in soft rock

ring gap filled
with pea gravel

concrete
segment
lining

ring gap filled
with mortar

situation in soil with ground water

soft rock has long term deformations
pea gravel filling of ring gap is not 100% compact
= only floor area on mortar ring gap filling is stable

CERN

) longitudinal
joints

-|concrete
segment
lining

ring gap filled
with mortar

soil and ground water keep segment lining constantly pressurised
longitudinal joints are completely closed
= lining ring is stable around the whole perimeter

DESY



- Very preliminary studies with Amberg Engineering have concluded that
although certainly not excluded, it is not recommended to suspend cryo
modules from tunnel crown in Molasse soft rock

- CERN transport / installation group are wary of this concept of fixing
magnets on the tunnel crown and installing equipment under a false floor.
Further study needed......
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1.25 km

= service tunnel eliminated

= underground heat load greatly reduced
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1. Single tunnel for main linac 4.5m diameter with safety alcoves / chambers :
-19.8%

2. Single tunnel for main linac 4.9m diameter with transversal ventilation / firewalls :

-20.2%

3. Single tunnel for main linac 5.2m diameter with transversal ventilation / firewalls :

-17.5%






oIf transversal ventilation with compartments is to be adopted for ‘Europe Site’,
new tunnel cross section for both Single Tunnel concepts needs to be studied
to ensure 5.2m is suitable.

*DRFS suspended from tunnel ceiling is not recommended for CERN geology
(but not excluded). Better to increase tunnel size and support from tunnel floor.

*Cost reduction from RDR for 5.2m single tunnel (with transversal ventilation
type concept/firewalls) for Main Linac approx. -17.5%



