Standardised records of subdetector sessions 



to develop needed alarms-3




ECAL

Risks
Location and Type of  Protection
DCS*   action
al2
al3
Level-3 action
Remaining

questions









- from IS-37:







- fire
distributed smoke sniffers:

· lowest VESDA level

· interm.VESDA or several

· high VESDA or repeat
observation

and soft shutdow
x
x
prev.inertion

powercut,inert
location

switching sequence

- gases
none






- oxygen
air/N2 sweeping




location, capac.

- water
up to 100 ltr/sec, flow sensors
shut-down 
x

prev.inertion
which neighbours affected,

other coolants, type of sensor, thresholds,slow shut-down 

- humidity
Air/N2 sweeping, front-end “capteurs” to DCS
leak-estimate



location, thresholds

- add-ons:







- volts to 400V
front-end amps to DCS
interlocks+ cuts



breakers, intervention-levels

- po. to 160kw





kw/m3, fuses,breakers

- temperature
calibration, some to DCS
display



what selection,inertion

- cryo-leaks







- others







* this is the Detector Control System or any other “slow control system”; how many of those we will eventually have in LHC has to be 
followed with great caution





HCAL

Risks
Location and Type of  Protection
DCS*   action
al2
al3
Level-3 action
Remaining

questions









- from IS-37:







- fire
smoke sniffers in ends:

· lowest VESDA level

· interm.+high VESDA 
observation

display


x

prev.inertion
location , layout accord. surface experience

switching sequence

- gases
none






- oxygen
air/N2 sweeping




location, capac.

- water
return-flow sensors
display,

shut-down 
x

prev.inertion
max.flow,which neighbours affected,

other coolants, type of sensor, slow shutdown 

- humidity
Air/N2 sweeping, read-out box dry N2 purge
leak-estimate



location, threshold, which N2 system

- add-ons:







- volts to 12k
photodetectors to DCS




actions, parts

- amps
high-current,low-volt electronic




actions, parts

- power 





kw, fuses, breakers

- temperature
· selection to DCS

· read-out box
display,

slow shutd.
x

prev.inertion


- cryo-leaks







- others





All of HF + 53 degree crack still to be analysed

HCAL side-issues (see also consolidated risk-list)

· Fulguera shops safety

· Bldg. 186 safety/refurbishing

· Surface assy,tests and records

· Trialfit down the pit, hoists and friction pads

· Subterranean assy and maintenance

* this is a “slow control system” of any kind; how many of those we will eventually have in LHC has to be 
followed with great caution





MAGNET

Risks
Location and Type of  Protection
DCS*   action
al2
al3
Level-3 action
Remaining

questions









- from IS-37:







- fire
no smoke detection inside




confirmation

- gases
none flammable






- oxygen
in cavern - for small He leak

                - for large He leak


ramp-down

x

threshold

delayed additional action

- water
several ltr/sec to vac.pump
ramp-down



which neighbours affected,

type of sensor, threshold 

- humidity

leak-estimate



would enter which medium

- add-ons:







- volts 
deterioration of insulation
ramp-down



breakers, fuses, volts or amps, intervention-levels

- power





dito

- temperature
deviation from calibration
display



thresholds

- cryo-leaks
( see oxygen)






- vacuum
loss
ramp-down



what type of sensor, thresholds

- mechanics
Strain-gages on tie-rods
ramp-down
x


thresholds, slow shut-down of neighbours

- others







* this is a “slow control system” of any kind; how many of those we will eventually have in LHC has to be 
followed with great caution





MUON

Risks
Location and Type of  Protection
DCS*   action
al2
al3
Level-3 action
Remaining

questions









- from IS-37:







- fire
1. alignement system, 36 pieces:

no major risks apparent for unattended operation

2. barrel drift chambers

gas: Argon/C02

- inlet and  outlet temperatures, all in front end 

- smoke detection

3. RPC's: barrel types produce 20 kw, endcaps more; bakelite is construction material and possible fire hazard,

 the chambers are slightly temperature sensitive (minus 10 degrees) and are monitored via half-open surfaces

4. CSCs,gas: Ar/C02/CF4

front end with pre-amplifier and drivers are water cooled, in their copper box 

· 
surveillance via some temperature sensors

observation

and soft shutdow

operational temperature monitoring

if water temperature deviates


X

X

x
x
prev.inertion

fast power shut-down, gas shut-off, inertion
location, thresholds

sniffers and/or infrared smoke detection to be checked for its efficacy, environmental compatibility, possibly placing sending and receiving ends on outside, with mirrors on the inside;

tightening outside surface for inertion

thresholds, location, effectiveness

which action

- gases
barrel drift chambers

gas: Argon/C02

RPC gas mixing errors is monitored and corrected from the surface 


monitoring, automatic gas shutoff


X

x


where, thresholds

definition of actions

- oxygen
during temporary N2 inertion
monitoring



location, thresholds, actions









- water
barrel drift chambers:

large coolant leaks via flow-imbalance; small leak below
slow shut-down, gas shut off, 
x

prev.inertion
which neighbours affected,

thresholds, slow shut-down 

- humidity
barrel drift chambers:

front-end sensors
warning, leak-estimate



location, thresholds

- add-ons:







- volts 
RPC high and low voltage
interlocks+ power cuts



breakers, intervention-levels

- power
see: fire




kw/m3, fuses, breakers

- temperature
barrel drift chambers

inlet and  outlet temperatures, 


monitor/display from front end



what selection, inertion

- cryo-leaks
not applicable






- others







* this is the Detector Control System or any other “slow control system”; how many of those we will eventually have in LHC has to be 
followed with great caution




TRACKER

Risks
Location and Type of  Protection
DCS*   action
al2
al3
Level-3 action
Remaining

questions









- from IS-37:







- fire
1.detector areas, permanently inerted by dry, cold N2

2.front-ends and patch-panels:

distributed smoke sniffers:

· lowest VESDA level

· interm.VESDA or several

· high VESDA or repeat
see gases, temperatures

observation

and soft shutdow


x
x
prev.inertion

powercut,inert
location

switching sequence

- gases
DME in Neon, leaks monitored in Neon, N2 and via detector physics performance
soft shut-down of gas and power-supplies
x


thresholds to be developed,

gas-supply reliability

- oxygen
N2 sweeping to be monitored for DME and oxygen

high oxygen, could lead to hazard together with DME and/or hot components
prealarm at low oxygen level, actions as above
x
x

locations, capacity, thresholds

thresholds

- water
Fluor-carbon is coolant throughout,

waterleaks from ECAL (up to 100 ltr/sec) and other subdetectors could pose problem
see humidity





- humidity
in N2 circuit, front-end “capteurs” to DCS

· low level

- high level
warning, leak-estimate, soft shut-down
x
x
powercut
location, thresholds and type of  sensors,

which neighbours, scenarios,

slow shut-down plan



- add-ons:







- volts to 600V
front-end amps to DCS
interlocks+ cuts



breakers, intervention-levels

- po. to 50kw





kw/m3, fuses,breakers

- temperature
-for operational control to DCS

-larger deviation in combination with oxygen 


display

soft shut-down
x


threshold, selection, N2 flow-increase

- operator         error





scenarios, interlocks and consequences to be defined

- others







* this is the Detector Control System or any other “slow control system”; how many of those we will eventually have in LHC has to be 
followed with great caution

