@) |Anew sectorisation| @:..
for the LHC ?

Outline:

- Current situation justification: RP + ventilation

- Current situation drawbacks: large closed sectors
- Should new sectors be defined ? Smaller, larger ?
- Should the LASS/LACS cover other risks ?

- Should the LASS accept more interlocks ?

- Conclusion

Chamonix — January 2010 Marc Tavlet (BE DSO to be) 1



Fzas [
0 PXAG M
P
PMUS - - MG
BOD - ESLRSN RRS}  RS41  LAPS3 []
it L YOPS01 = R5G
i85 Li47 Ré 51 Durn 14388 2 12t
YCPSO1 « RA3 upg Batl - s gl T
Diear 7k 171 . il - R RSTY, RS s
Codl P14 A . P2
uMe BB E : —T Pr——E g L i R59. Rl
) BALY :’ LTy n P u( i TG M8 Psd
YCPSO1 = RM [ -“ il == F /| i i o
g1 bt NG AT s o, O L A i L2 pes
Cadl DTLY N z f
T B3 ,‘ﬂk\ﬂ-‘ (& YOPSOT = RAdT H b 56 "ﬁi., o it
i'( 4 uml  fusd Deun 351 1 - VTP TV et | T4 G
i 2l b f o usess[ O | (o 38
[T§] \ '-3*&!1 YOPS0T = R51 BATI [
RFI3 \ * 2 REIR B3 Rdl Lw.-‘}:g“gu 1 CMS 156l RE: L ﬁ
Y/ Point 4 WO e JE
fl ' —
B ,‘ﬂ i YCPS01 = RAT ) ==
Dram B35 60 1P
/ﬂ l" T Point 5 YOPSOT = RARS UL
a2 Dewii: 16430081171
i Point 3.3 e i i
& WS S 1psss a1 gl LR
we(/ Point 6 10 2%
1 y L i Dk
jrar) ; Rkl %
Point 3.2 [ ol N POk iy et e ot ] i s Risd \:t.
= ] Pt S0 Sociius ol b 2an AF LIl
0 i sersoneai REED
[ ] ri:-lmmd poris, £0 ook oTEGA b svan BPS -
R ACCESS Fﬂﬂ%‘ LHC pslise 0 Sockinih difiinal k) sk DuTg e
ACCESS acvds hodvivouikis X
. REN ACCESS Mistouley .
Bk
\ Point 7 YOPS01 = RT4
LT A oint Dewr 10755 | F1
* - Point 2 all [0LT i
?r T M1 PMTG  RILRTSfRh
. L3 | um} ¥
N B ALICE - (wa
\ urs b [ TEM s
Y] R4 BT6

N e deee o~

Rz e I %f Point 8 m“ L

3 . SPS i - F¢ RRTT

EXd Qi’f’ L Thaidl LHE“B FEES  PHE LUE4 I’" R7% RI72

YCOP301 = LLI22

5 relilinotrs | (] 1] ', ‘ RETH
[ ]u] (i) T z i i - s M
e L e Point 1.8 Point 1 us ] /et Lok TN O g 7=
. %I_ Bl B2 MK pi6_ gE =) /0 {
RAJ3 Q‘?_ RE] o Pk Rkl fl/Tovs Ts0dl
o /R WIE RUTL LT 7 N LT YCPSO1 & RTTA
e ) Lo e ; SIS WIE g \ S o
\"&- 7 ] i R U o [0l &7 s Oeett e !
L \"'"-f.';" LI
m \ i H“\ =
YCPS01 = R18 RT1 o num-
D B | P e deal
wUTe fS—SeT
LITH PN e
iy - YOPS01 « LgA
: Dt 258450 / [P
'i“u“ UL~ A i RULAL B " it RE38 TMB4 R
(34 ) B ] ] LHC EM ! MEF | LPC

{3 YOPSO1 = R11

JB\T L;"‘qi S D Dewt ZETL I 1

SECTOR DOORE [ is== LAVOLT Dombae:

——
ACCESS 5YETEMS S TEEn




I@:A v Justification BE

LACS/LASS was designed to protect personnel & public

- Stray radiation from the beam
- The ‘outer envelope’

- Contamination from activated air and gases
+ various zones

- lonizing radiation from RF cavities
- Sector doors around Point-4

- lonizing radiation from induced activity
- ‘Small’ Points 3 and 7

+ sector around Point-6...

+ Note: The RP-veto also limits the access in some areas.
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I@:A v Justification BE

To protect people from stray radiation from the beam

- Beam conditions are interlocked with the LASS (EIS):
if people > no beam

- LACS/LASS prevent people from being in LHC with beam :
If beam = no access

Chamonix — January 2010 Marc Tavlet (BE DSO to be) 4



I@:A v Justification BE

To protect people from radio-activated air and gases

- LACS can give access to service areas (that have not
‘'seen’ the beam) while forbidding (or delaying) access to
primary beam areas (tunnel areas).

—> access sectorisation should map ventilation sectorisation.
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I@:A v Justification BE

To protect people from ionizing radiation from RF cavities

- RF cavities are in the middle of a large zone (Point-4),
but inside a dedicated sector

- RF cavities are interlocked with the LASS
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{@:A v Justification B J.

To protect people from induced radio-activity

- Some zones/sectors will stay in «restricted» or «closed»
mode when the level of induced activity will be significantly
dangerous.

This is the case around the ‘dump’ area at Point 6.

This is also the case around Points 3 and 7 (collimators),
where unfortunately there is only an access-controlled point
at the surface.

Chamonix — January 2010 Marc Tavlet (BE DSO to be)



‘@Ij More justification BE T

On an exploitation point of view, as well as on a safety
point of view, it also helps to reduce the size of the sectors:

- Some zones/sectors can stay in «restricted/patrolled» or
«closed» mode when adjacent sectors can be accessed.

- In case of a loss of a “search” (or “patrol”), only the given
sector(s) must be patrolled.

- Smaller sectors help to localize the people underground.
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‘@;A v First conclusion BE T

The current sectorisation of LASS/LACS
fulfils the safety functions for which it has

been designed, i.e. protect people from
lonizing radiation |

BUT....!

Chamonix — Januar y 2010 Marc Tavlet (BE DSO to be)



@] Observation D

For LACS/LASS:

“LHC Point” = access shaft(s)
+ (part of) half sectors™ on each side

()
v

While Hardware Commissioning is done
(full)sector by sector*

e.g.: HC people are complaining (a lot) about the strong
access restrictions in powering Phase Il.
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* homenclature

beams
Department

The word “sector” is not used the same way by everyone;

there are

« “HC sectors” ~ “machine sectors : from one point to
the next one

» “access sectors” ~ “octant” ~ “points”

: from a mid-arc to

the next one

« an “arc” = only the curved part of an HC sector

* More types of “sectors” ?

Chamonix — January 2010 Marc Tavlet (BE DSO to be) 11



‘@Ij + hew justification BE S

After the incident of September 2008, “ventilation
sectors” are modified (tempory removal of
ventilation doors), and LASS/LACS is also used
to protect personnel from the risk of a major
Helium release

...without having been redesigned

Chamonix — January 2010 Marc Tavlet (BE DSO to be) 12



Access restrictions for Powering Phase |l in Sector 2-3

being investigated

UX45: Solution for access

SD4: Conditions
for working at height
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Access restrictions for Powering Phase |l in Sector 4-5
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‘@:j Proposal for a solution - 1 BE -

Add more doors, more access points (= more

zones) to decrease the size of the sectors and
be more flexible:

1.1. On an exploitation point of view;

- Some zones/sectors can stay in «restricted/patrolled» or
«closed» mode when adjacent sectors can be accessed.

- In case of a loss of a “search” (or “patrol”), only the given
sector(s) must be patrolled.
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‘@:j Proposal for a solution - 1 BE -

1.2. On an safety point of view;

- Smaller sectors help to localize the people underground.

Drawbacks from this proposal:

* Increase of complexity
» Decrease of reliability
» Cost

+ ... ? (see Rui’'s talk)
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I@ﬂ More questions about BE J

more doors

Would they be desirable on the long term ?

In which case would they be useful ?
Would that solution be satisfactory for the
exploitation ?

Answer to come from exploitation team.

Would that solution be satisfactory on a safety point

of view ?
Probably YES, but risk analysis needed

Chamonix — January 2010 Marc Tavlet (BE DSO to be) 17



‘@;A v More drawback BE S

The famous ‘inter-site’ sector doors

- People cannot cross in <restricted mode>

Note: This seems well accepted during short stops
in beam periods.

This seems unacceptable during long shut-
downs or hardware commissioning phase.
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‘@:j Proposal for a solution - 2 BE -

Put the sectors in <general mode>

Drawbacks from this proposal:

 Loss of patrolled sectors

* No precise access control

Not a real problem : ‘generic Adls’, exemptions...

Solution : put (and pay) a guard at the surface

 Lesser precise localisation of people underground
Real safety issue !

Chamonix — January 2010 Marc Tavlet (BE DSO to be)
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I@;A v New role of the LASS 2 | @ ..

Should the LASS/LACS also protect people from
other risks such as electricity ?

In particular, should the magnet power converter
be interlocked with the LASS ?

Note, interlocking the PC of the cold magnets
would not only protect people from electricity,
but from a potential major He release.

Chamonix — January 2010 Marc Tavlet (BE DSO to be) 20



‘@:A v Current situation B J

In order to protect people from a major He release
(resulting essentially from the electrical powering of
the magnets™), a new interlock has been added.

* The Safety Task Force has concluded that other causes
would not lead to a significant\risk.

(Reminder: risk = severity x probability )

software interlock
# powering interlock

Chamonix — January 2010 Marc Tavlet (BE DSO to be) 21



Beams
Principle of the software interlock |@ oo

Logics
/ repeated 8 times
\\
Access conditions OK for PHASE 2 in sector xx |/
BIS armed for both beams Shierng G
in sector XX
Current below PHASE1 limit
OR
v
PC in simulation mode - Inter OCk
System
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Beams
‘@;Aq PrinCiple Of the SOftware interIOCk @L}updriﬂ'wnl

LASS

¥

sed to provide

ansmitterseatie not -yl sum signal per
. tor (GS/ASE
reliable enough 2ol )

OPC

h 4

DA ‘T

—

+

The logics is ‘fail-safe’
oIS > some unwanted
interruptions

Used to publish the access conditions to the SIS (BE-CO),
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I@;A v Further questions... | @

Is it possible to implement the LASStoPC-interlock ?
Where would the logics be included ?

What would be the drawbacks ?

What would this new interlock imply ?

Would it be desirable 7

When would it be useful ?

Would that be enough ?

Chamonix — January 2010 Marc Tavlet (BE DSO to be)
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I@q |s that feasible ?

+ Where would the logics be included *?

+ Any drawbacks ?

To be studied by GS-ASE...

Chamonix — January 2010 Marc Tavlet (BE DSO to be)
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@}‘ What would BE
A this new interlock imply ?

It would introduce a possible ‘new sectorisation™ .

- Larger sectors in which current sectors would be
grouped by software (PLC),

- Larger sectors adjustable to the needs of powering
tests.

+ It would forbid to test or use the magnets
during an access in the new large sector !

* «magnet-test sectorisation» ? ... ?

Chamonix — January 2010 Marc Tavlet (BE DSO to be) 26



[@v Would it be desirable ? BE
)\ When would it be useful ?

This ‘new sectorisation’ would certainly be desirable
and useful during the hardware commissioning.

(proven)

Would it be desirable during ‘cold check-out’ ?

Will the ‘cold check-out’ be made sector by sector,
or at once ?

Answer to come from exploitation team.
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Beams
‘@:Aq WOUld it be enough ? @L}(*;mriﬂ'wnl

« Would it be enough with respect to exploitation ?

Answer to come from exploitation team.

« Would it be enough with respect to safety ?

OK for today’s conditions.

In the longer term...?

Chamonix — January 2010 Marc Tavlet (BE DSO to be) 28



@j‘ Would it be enough BE Jm

in the long term ?

« Safety wise, the current software interlock would
probably be enough to protect people from a major
Helium release during HC and cold check-out.

« Should it be more reliable (SIL ?, hardwired...) ?
* More requests to come ??

* More needs to be identified ??
E.g. Interlock on warm magnets ?

Chamonix — January 2010 Marc Tavlet (BE DSO to be) 29



@ Should LASS/LACS B Y
cover other risks ?

 To be sure to cool the equipment wherever
needed, to bring enough fresh air to people and
protect them from activated air, a reliable
ventilation system is needed.

(see Mauro’s talk)
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|@§i Monitoring of the ventilation @Lif{;iii‘;mn

and ventilated sectors

1. Fresh air to cool down the equipment ; not a
personnel safety issue - not treated by LASS

2. Fresh air to people, needed during access
—> to be monitored by EN-CV ?
—> signal sent and treated by LASS/LACS ?
-2 + CSAM & evacuation ?

- Risk analysis required
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I@jj Monitoring of the ventilation

and ventilated sectors

3. Ventilated sectors and ventilation doors

Chamonix — January 2010 Marc Tavlet (BE DSO to be)
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Monitoring of the ventilation
and ventilated sectors

fresh
air

Chamonix — January 2010 Marc Tavlet (BE DSO to be)

@

PAD
MAD

beams
Department

33



|@§i Monitoring of the ventilation @L?J;IILTW.H

and ventilated sectors

3. Ventilated sectors to separate primary beam
areas from service areas (US) and from areas
accessible without delay (UL, UA)

= protect people from activated air

- monitoring by GS-ASE (sensors on doors)

+ signal sent and treated by LASS/LACS

+ possible interlocks from the ventilation doors

- Risk analysis required
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‘@;A q Conclusions - 1 BE Jiu.

* Repeat: The current sectorisation of the
_LASS/LACS offers a safe and reliable

situation (with the exception of the ventilation)

» Before changing it, there are still many
open questions

... most of them to be answered by the

“exploitation teams” and the management,
in collaboration with the Safety Unit
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‘@;A q Conclusions - 2 BE Jiu.

* We should try to map “access sectors” with
“machine sectors”, with “ventilation sectors”,
and add the “test sectors”

 Further study, about ventilation doors, will be
done by the BE Safety Unit in collaboration
with EN-CV and DGS-RP.

Thank you !
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