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RAMSES ProjectRAMSES Project

Mandate/ScopeMandate/Scope

•• TheThe RAMSESRAMSES willwill provideprovide LHC,LHC, andand finallyfinally CERN,CERN, withwith anan integratedintegrated
RARAdiationdiation MMonitoringonitoring SSystemystem forfor thethe EEnvironmentnvironment andand SSafetyafety coveringcovering
acquisitionacquisition transmissiontransmission logginglogging andand displaydisplay forfor thethe LHCLHC machinemachine LHCLHCacquisition,acquisition, transmission,transmission, logginglogging andand displaydisplay forfor thethe LHCLHC machine,machine, LHCLHC
experimentsexperiments andand experimentalexperimental areasareas..

•• TheThe SafetySafety CommissionCommission willwill exploitexploit thisthis systemsystem toto assessassess radiationradiation risksrisksee Sa etySa ety Co ss oCo ss o e p o te p o t t st s systesyste toto assessassess ad at oad at o s ss s
andand toto controlcontrol thethe releaserelease ofof radioactivityradioactivity..

RAMSES for Personnel SafetyRAMSES for Personnel SafetyRAMSES for Personnel SafetyRAMSES for Personnel Safety

RAMSES NOT for equipment protectionRAMSES NOT for equipment protectionRAMSES NOT for equipment protectionRAMSES NOT for equipment protection
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Main functionsMain functions
M it iM it i di tidi ti i bli bl (( ))

RAMSES ProjectRAMSES Project

MonitoringMonitoring radiationradiation variablesvariables ((locallocal andand remoteremote displaydisplay))
Permanent real-time monitoring of ambient dose equivalent rates and
ambient dose equivalents in the working environment (underground
accessible areas, on the surface and in the environment), )
Permanent real-time measurement of radioactivity in released gases
and fluids (radioactive nuclides)
Permanent measurement of induced activity during LHC
t / h tdstop/shutdown

AlarmAlarm functionsfunctions (local(local andand remote)remote)
Generate radiation alarms based on ambient dose equivalent rates
and ambient dose equivalents (SIL 2 for local alarm)and ambient dose equivalents (SIL-2 for local alarm)
Generate interlock signals (SIL-2)
Generate technical alarms

LongLong termterm permanentpermanent andand reliablereliable datadata logginglogging
Measured values
Events (radiation alarms, interlocks, system fault alarms, technical alarms)
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RAMSES ProjectRAMSES Project

TheThe radiologicalradiological safetysafety ofof thethe LHCLHC andand CNGSCNGS willwill bebe ensuredensured byby thethe onon--lineline
acquisitionacquisition fromfrom somesome 360360 measurementmeasurement devicesdevices ofof 1515 differentdifferent typestypes spreadspread

thth i ti t (b th(b th ff dd d dd d i t ll ti )i t ll ti )overover thethe accessaccess pointspoints (both(both surfacesurface andand undergroundunderground installations)installations)..

http://ramseshttp://ramses--dev.web.cern.chdev.web.cern.ch
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Monitors for radiation protectionMonitors for radiation protection

RAMSES monitorsRAMSES monitors

LHC accelerator and experimental areas :LHC accelerator and experimental areas :LHC accelerator LHC accelerator and experimental areas :and experimental areas :
Area REM-Counter monitor [ARC];
Area Gamma dose rate Monitor [AGM];
Area Mixed field radiation Monitor [AMF];

Area REM-Counter monitor [ARC];
Area Gamma dose rate Monitor [AGM];
Area Mixed field radiation Monitor [AMF];
Tunnel Gamma dose rate Monitor [TGM];
Tunnel Mixed field radiation Monitor [TMF];
Induced Activity Monitor [IAM];

Tunnel Gamma dose rate Monitor [TGM];
Tunnel Mixed field radiation Monitor [TMF];
Induced Activity Monitor [IAM];
X Rays Monitor [XRM];

Alarm radiation display [PAD];

X Rays Monitor [XRM];

Alarm radiation display [PAD];Alarm radiation display [PAD];Alarm radiation display [PAD];
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Induced Activity Monitors Induced Activity Monitors 

Main characteristicsMain characteristics

• Measure the ambient dose equivalent and ambient
dose equivalent rate in photon fields (beam off);

• Plastic ionisation chamber (3 litres, 1 atm. Air-filled);

• Measure the ambient dose equivalent and ambient
dose equivalent rate in photon fields (beam off);

• Plastic ionisation chamber (3 litres, 1 atm. Air-filled);

PE hull (4mm) / 
inside graphite 
coated 

15.8  
cm

Manufactured by PTW Freiburg;
• Performances :

– Measuring range : 5 µSv/h to 500 mSv/h
E 50 k V t 7 M V

Manufactured by PTW Freiburg;
• Performances :

– Measuring range : 5 µSv/h to 500 mSv/h
E 50 k V t 7 M V

Anode: PE / 
graphite coated 

Active volume

28.5 21.5 
cm

– Energy range : 50 keV to 7 MeV
– Measuring time : from 1 to 3600 s

Typical value 60 s
– HV = -1 kV

– Energy range : 50 keV to 7 MeV
– Measuring time : from 1 to 3600 s

Typical value 60 s
– HV = -1 kV

Connector to 
cathode 

cmcm

Connector to 
anode

Connector plug for power 
supply and signal outlet
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Tunnel MonitorsTunnel Monitors

Main characteristicsMain characteristics

TGM
TUNNEL GAMMA DOSE RATE MONITOR

TGM
TUNNEL GAMMA DOSE RATE MONITOR

• Measure the ambient dose equivalent and ambient
dose equivalent rate caused by photons or minimal
ionising particles (e.g. muons);

• Measure the ambient dose equivalent and ambient
dose equivalent rate caused by photons or minimal
ionising particles (e.g. muons);g p ( g )

• Centronic IG5 – A20 (20 atm. Argon);
• Performances :

– Measuring range : 100 nSv/h – 10 Sv/h,

g p ( g )
• Centronic IG5 – A20 (20 atm. Argon);
• Performances :

– Measuring range : 100 nSv/h – 10 Sv/h,
– Energy range : 50 keV à 10 MeV,
– Linearity (over measuring range) : ± 10% (réf. 662 keV),
– Measuring time : from 0,1 to 3600 secondes (typ. 30s)

• Extensive Monte-Carlo simulations (FLUKA code) and

– Energy range : 50 keV à 10 MeV,
– Linearity (over measuring range) : ± 10% (réf. 662 keV),
– Measuring time : from 0,1 to 3600 secondes (typ. 30s)

• Extensive Monte-Carlo simulations (FLUKA code) andExtensive Monte Carlo simulations (FLUKA code) and
experimental results (at CERF*).

Reference C Theis et al

* CERN-EU high-energy reference field

Extensive Monte Carlo simulations (FLUKA code) and
experimental results (at CERF*).
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Tunnel MonitorsTunnel Monitors

Main characteristicsMain characteristics
TMF

TUNNEL MIXTED FIELD RADIATION MONITOR

Measure the ambient dose equivalent and ambient

TMF
TUNNEL MIXTED FIELD RADIATION MONITOR

Measure the ambient dose equivalent and ambient• Measure the ambient dose equivalent and ambient
dose equivalent rate in mixed radiation fields
consisting in high-energy charged particles (protons,
pions, muons, electrons, positrons) and neutrons and

• Measure the ambient dose equivalent and ambient
dose equivalent rate in mixed radiation fields
consisting in high-energy charged particles (protons,
pions, muons, electrons, positrons) and neutrons and
photons;

• Centronic IG5 – H20 (20 atm. Hydrogen-filled);
• Performances :

Measuring range : 1 µGy/h to 10 Gy/h

photons;
• Centronic IG5 – H20 (20 atm. Hydrogen-filled);
• Performances :

Measuring range : 1 µGy/h to 10 Gy/h– Measuring range : 1 µGy/h to 10 Gy/h,
– Energy range : 65 keV to 10 MeV,
– Linearity (over measuring range) : ± 10% (réf. 662 keV),
– Measuring time : from 0,1 to 3600 secondes (typ. 30s)

– Measuring range : 1 µGy/h to 10 Gy/h,
– Energy range : 65 keV to 10 MeV,
– Linearity (over measuring range) : ± 10% (réf. 662 keV),
– Measuring time : from 0,1 to 3600 secondes (typ. 30s)

• Extensive Monte-Carlo simulations (FLUKA code) and
experimental results (at CERF*) in order to extend the
application field to mixed high energy fields.

Reference C Theis et al

• Extensive Monte-Carlo simulations (FLUKA code) and
experimental results (at CERF*) in order to extend the
application field to mixed high energy fields.
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Reference C. Theis et al.
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Locations around LHCLocations around LHC

Tunnel MonitorsTunnel Monitors

IAMIAM areare installedinstalled inin highhigh lossloss
regionsregions (red)(red) aroundaround thethe LHC,LHC,
closeclose toto componentscomponents subjectsubject toto
activationactivation duedue toto beambeam losseslosses
(collimators,(collimators, absorbers,absorbers, kickers,kickers,
etcetc..),), usedused byby RPRP duringduring beambeam
offoff;;

TGMTGM andand TMFTMF areare installedinstalled
behindbehind shieldingshielding inin UJ,UJ, USUS andand
ULUL galleriesgalleries toto monitormonitor radiationradiation
l ll l d id i bblevelslevels duringduring beambeam onon..

123 IAM, 16 TGM and 6 TMF123 IAM, 16 TGM and 6 TMF
installed at LHCinstalled at LHC

( + 33 IAM in experimental caverns)( + 33 IAM in experimental caverns)
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Induced Activity Monitors Induced Activity Monitors 

Typical IAM IntegrationTypical IAM Integration at LHat LHCC

PMIL7613PMIL7613PMIL7613PMIL7613
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Tunnel MonitorsTunnel Monitors

Example: locationsExample: locations at LHC point 7at LHC point 7

http://ramseshttp://ramses--dev.web.cern.chdev.web.cern.ch
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RAMSES  DATA  FLOW
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> 5 s*> 5 s*

* Programmable * Programmable 
timetime

1 minute1 minute

< 5 sec.< 5 sec.

EthernetEthernet

Detector

IAMIAM
TGMTGM

FieldBus

Monitoring 
Station

(Buffer: 5 days)

TGMTGM
TMFTMF

Measuring time:Measuring time:

1 to 3600 sec. for IAM (typical 60s)1 to 3600 sec. for IAM (typical 60s)

0.1 to 3600 sec. for TGM and TMF (typical 30s)0.1 to 3600 sec. for TGM and TMF (typical 30s)
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RAMSES DATARAMSES DATA

How RAMSES Data could be usedHow RAMSES Data could be used

•• DAIDAI (Data(Data AnalysisAnalysis Interface)Interface) RAMSESRAMSES consolesconsoles (specific(specific tool)tool)
((lastlast 22 weeksweeks highhigh timetime definitiondefinition datadata thenthen datadata reductionreduction butbut notnot forfor timetime windowswindows ofof oneone
hourhour beforebefore andand afterafter radiationradiation alarms)alarms)

•• DIPDIP (Data(Data InterchangeInterchange Protocol)Protocol) RAMSESRAMSES publishespublishes radiationradiation measuredmeasured
valuesvalues onon DIPDIP DIPDIP APIAPI allowsallows toto integrateintegrate RAMSESRAMSES valuesvalues inin youryour ownown

))

valuesvalues onon DIPDIP.. DIPDIP APIAPI allowsallows toto integrateintegrate RAMSESRAMSES valuesvalues inin youryour ownown
applicationsapplications..

httphttp:://itcofe//itcofe..webweb..cerncern..ch/itcofe/Services/DIP/welcomech/itcofe/Services/DIP/welcome..htmlhtml

•• LASERLASER (LHC(LHC AlarmAlarm Service)Service) RAMSESRAMSES isis anan alarmalarm providerprovider toto thethe alarm
service for the operation of the accelerator chain and technical services (CO/AP)service for the operation of the accelerator chain and technical services (CO/AP).

httphttp:://service//service--alarmalarm..webweb..cerncern..chch
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RAMSESRAMSES

DemonstrationDemonstrationDemonstrationDemonstration
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SupervisionSupervision
(H )(H )
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(Home page)(Home page)
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(LHC7 UJ76)(LHC7 UJ76)
SupervisionSupervision
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(LHC7 – UJ76)(LHC7 – UJ76)
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Supervision DAISupervision DAI
(LHC7 UJ76 PATL7611)(LHC7 UJ76 PATL7611)
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(LHC7 – UJ76 – PATL7611)(LHC7 – UJ76 – PATL7611)
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DIPDIP
(D t I t h P t l)(D t I t h P t l)
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•• DIPDIP exampleexample:: DIBDIB BrowserBrowser tooltool (IT/CO/FE)(IT/CO/FE) isis aa simplesimple applicationapplication basedbased onon
DIPDIP APIAPI thatthat allowsallows simplesimple browsingbrowsing ofof datadata exchangedexchanged throughthrough DIPDIP..

(Data Interchange Protocol)(Data Interchange Protocol)

DIPDIP APIAPI thatthat allowsallows simplesimple browsingbrowsing ofof datadata exchangedexchanged throughthrough DIPDIP..
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LASERLASER
(LHC Al S i )(LHC Al S i )
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•• LASERLASER AlarmAlarm ConsoleConsole::

(LHC Alarm Service)(LHC Alarm Service)
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RAMSES ProjectRAMSES Project

Status of the systemStatus of the system

PresentPresent situationsituation
100 % tunnel monitors are installed
90 % tunnel monitors commissioned
Supervision Under test
Data Analysis Interface (DAI) Under test
Long term storage Operational
DIP interface Operational
LASER interface Under test

20082008
100 % tunnel monitors commissioned (February ‘08)100 % tunnel monitors commissioned (February 08)
Acceptance test of the Supervision (February ’08)
Acceptance test of the Data Analysis Interface (February ‘08)
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THANKSTHANKSTHANKSTHANKSTHANKSTHANKS
for for 

THANKSTHANKS
for for 

your attentionyour attentionyour attentionyour attention

The RAMSES teamThe RAMSES team

RAMSESRAMSES webweb sitesite httphttp:://ramses//ramses--devdev..webweb..cerncern..chch
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