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Overview

> Part 1: stefan)

o The gas project in numbers

o Which gases do LHC detectors need + Why?
> Part 2: (rred + Patrick)

o Type of gas systems

o electrical approach

o Gas modules explained
o Control interface
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Part 1. LHC Gas Systems

> The LHC gas system project team:
o 8-9 CERN stuff + 1 fellow
() ~3 FSU
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Some numbers

» Constructed ~ 230 gas racks
> + ~ 44 electrical control racks

had we to take 1m per rack,
we would get to the

> operate 24 gas SYStems gy wpimmen

In 5 LHC experiments

(+1 inherited gas system,
TRT forward cooling)
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Chamber types

ALICE ATLAS CMS

LUCID TOTEM

Trigger TOF, MTR | TGC, RPC ' RPC

chamber type

Tracking TPC, MCH, | MDT, CSC, DT, CSC,
PMD, TRT(1/2) T1, T2
TRD(1/2)

detection HMPID*, TRT(1/2)
Light TRD(1/2)

Cooling
forward

Inertion N2 + CO2 | N2
purge Flushing
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* light is converted to electrons via light sensitive cathode




Trigger chambers

O Gas
o Electron

~mMmm ‘[

Gasused in LHC
detectors:

» C2H2F4

» SF6

 -C4H10

« CH4 /
« C2H6 « small structure = fast

* highly quenching gas = quickly ready for new particles
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Tracking (drift) chambers

o Gas
o Electron (- charge)

Distance = Drift-velocity * time
: '%?ﬁfg%%e = slow PH-DT-DI, Gas Project

* precise drift properties = very accurate track reconstruction




@ JIOUu
a charged particle with a speed
larger than the speed of light

in the medium emits Cherenkov
photons under the angle 6

Cherenkov photons

I

Photon detector
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Charged particle

Mirror

Cherenkov angle:
C

C0S6= 1y

n... refractive index
V... velocity of particle
C... Speed of light




amplification
region

l.,.

drilt _____..:-!-

space

Photons with
keV energies

stack of lithium foils
in heliom

.--"'\I‘ ""'"""-h.,

* High Z material needed to detect photons. Xenon, Krypton

« only particle with highly relativistic speeds emit transition radiation -
Electron identifier! because electrons are always relativistic due to their
small mass.
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Chamber Gasses for LHC gas detectors

chamber type
Trigger

Tracking

detection
Light

production

Cooling

Inertion

18/11/2008

C2H2F4, i-C4H10, n-C5H12, SF6, CO2
Ar, Ne, Xe, CO2, N2, O2, CF4, CH4
Xenon

C4F10, CF4, CO2

CO2

N2, CO2

flammable gasses ¢ expensive gasses
enobl e gasses e outrageously expensive gas

PH-DT-DI Gas Project




> end of Part 1
Questions ?
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PH - DT - DI

Conception and fabrication

Of

24 gas systems

for the

5 experiments

of the

LHC
Atlas, Alice, CMS, TOTEM, LHCDb




3 types of gas system

> Single pass
> Close loop system

> A mixture of the two types




SINC PASS SYSTEM
Gas system schematics

to chambers

Throw ventilation




OSE LOOP SYSTEM
Gas system schematics

D¢ Closed - gasisexhausted (open loop)
D¢ Open - gasisre-circulated (closed loop)

to chambers

Purifier




(TURE OF THE T
Gas system schematics

- to chambers
o

- _ 62| ot
ecuperation ~
I sty by % 67

1 012 rackS 68

Purifier




DISTRIBUTION IWN THE UX
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PURIFTER




Power supply
24Vdc 100A

|
.

Protection
Distribution
24\V/dc 100A

PLC Control
T

Mixer
n

Exhaust

Humidiier @~ Q) = (IE |® Mixer |

Purifier ' f ' ' i | Exhaust 1
Humidifier |




44 Control racks

— I
¥
. <

240 / 400 Vac
Distribution and
current protection

Switch

30 mA Protection of
persons and property

230 MCBS Smisdine

BUSBARSABB Smisdsline
4 bars of potency
3Ph+N
And
2 Bars aux




Safety Very low tension

280 MCBS - BETA

24 \/dc 150A
ESS20
Version CERN

400 Fuses
18 VVdc
ELMB

2U 88mm
27 circuits




Control Chassis

[ Ethernet Tcrip ]
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[ 200 racks ges ] 200 racks and 200 Chassis

ANN MANATTCH

1UU DIVIFCU

Digital Mass Flow
Control

600 Pressure
Transmitters
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Mixer

1 gas Ar CHas

2 gas N2 | CaH1o

3 gas CF4 SFs

4 gas CO: Xe
C:H:F2  Ne

Evaporation
1 liquid
CsH12
CaFo
H20O eau ! Oupsaogn
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73 distributions racks in LHC

> 1 rack 1 channel trc-ricHs

Pressure Imbar Flow 11m?3/h

> 1 rack 108 channels

Pressure Imbar Flow 16m3/h

Flow cells Flows 1.51/h 600I/h

||V FERREEL )
'y Al s,

988 Cells max per system




/ ATLAS 1190 \
cel
ALICE 310 cel.
CMS 1744 cel.
TOTEM 80 cel
LHCDb 456 cel

\_3780 flow cells /

WebMas - ELMB Flow
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OUTPUT
Mizture

PCV—3018

HY—4113

Frmm preowire
BIMPAC

T T 2 meur

Voo, pump |

Mixture




PUMP Rack

3 Types
Membranes pump
Pistons pump (without grease)
Turbo pump




MEMBRANE PUMP

80% Membranes pump

Pressure -100 mbar / +2 Bar

Flow Om3/h - 16 m3/h
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Pressure 1.9 bar / +2.15 Bar
Rotation Speed 50000 tr/min




PISTONS PUMP

Pressure O bar / +7 bar

Flow 16 m3/h




PURIFIER

Traps H,O + O,

Molecular sieve (5A) adsorbing water vapor
Cupper adsorbing oxygen
Ni adsorbing oxygen (water vapor)

20°C  300°C

TR
No 468555 V3




TOOLS via PVSS
Gas system

CHONSY
Gaz Control System
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-I;Q Vision_1: unicosHMI

Atlas_v4-1-0e

RPC overview

Atlas | | Gas_Syst_St | Electric_5St | ELM 14 |
L
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44 Yision_1: unicosHMI

. I ; i ( t | ¢ mon or
Atlas_v4-1-0O0h — oo [t om szrzior
a i E - 3:41:11 PM 92772007

Lin

Euternal interlock——— —olurme contraol
Total “olurme:

FPurge
[SAETE

Alarms

t It

Diag | Info | Chambers

Status Alarms

Drive Mode

Oon / Open | OFf ¥ Close | | | |
Auto Mode Manual Mode | Forced Mode mm







2,
0p)
-
<
Z
<

DT Gas Analysis

XYY

N - ) \ l‘!’.‘l*

U i ; ' E
H - \ < E
H.ar N —




