ICALEPCS

L @44 B 23 IS O

*LHC Access Project Team:

C. Delamare, S. Di Luca, S. Grau, T. Hakulinen, L. Hammouti,
F. Havart, J-F Juget, T. Ladzinski, T. Pettersson, P. Ninin,
R. Nunes, T. Riesco, E. Sanchez, F. Schmitt, G. Smith,

F. Valentini, O. Van Der Vossen.

LASS Architecture

This paper describes the LHC Access System, built to protect the personnel working in the LHC from radiation hazards; the system's
architecture and the experience gathered of commissioning, testing and using it. The system is made of two parts: the LHC Access
Control System (LACS) and the LHC Access Safety System (LASS). Using redundant, fail-safe PLCs and a supplementary cabled loop
the LASS guarantees the safety of the personnel in all events. Using industrial components, the LACS regulates the access to the
tunnels and experimental areas by identifying users and checking their authorizations. It allows a remote or automatic operation of the
access control equipment and restricts the number of users working simultaneously in the interlocked areas. Since the beginning of the
operational phase, additional efforts and studies have been done to ensure the inviolability of this protection system by users not
holding the required credentials. The design, procurement and installation of the entire system took more than 4 years and the
commissioning phase lasted about 12 months. The paper presents as well the return of experience of the first 2 years of operations.
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LACS Architecture
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‘The Safety Supervision Console gives
|an overview of the state of each access
device and access sector. This application
lis used to coordinate the patrol operation
|which is executed, sector per sector, by a
|team of operators to ensure that no-one
|remains inside and that allthe access
| devices are closed (safe state). Arming of
|the patrol boxes along the route of the
patrol can be monitored by observing their
| graphical representation (green triangles).

| Opening of any EIS-access by a person
1\ notin possession of the restricted mode

‘mken disarms the corresponding patrol
E>‘bux (depicted by a red triangle in the.

| console)

POINT 6

| The Operational Access Console is used to
| handle all remote access requests coming from
| the LHC when the access to the interlocked areas
‘.s set o the restricted mode.

|
|
|
|
‘The restricted mode is applied only in particular |
operational conditions, normally during the short |
|LHC technical stops or during the potentially |
| dangerous phases of commissioning of the |

- |accelerator hardware. An operator approves each
==/ access request to the machine, via the delivery of |
a special token which interlocks the LHC from |
being turned on. |
Exiting the LHC and bringing in material are |
- | executed autonomously without the supervision of |
| the operator. |
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POINT 1

[ ntrared Radar: used to detect movements
‘mslde the PAD and calculate the direction of the
| passage.

|Photoelectric Sensors: estimate the intemal
|volume inside the PAD.

Ground Pressure Contacts: recognize multiple
steps on the ground, typical sign of tailgating.

Access Statistics: 1July — 30 September
General  Restnicted  No

Material Access Device (MAD)

By analyzing the high resolution digital video frames, the MAD human presence detection system is able o precisely
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estimate, in real time,

noise inherent to all digital images.

LIVE Camera Frame

‘motion inside the
the frame’s pixels. A special analysis of any mutated pixels allows discriminating the real movement from the background

ntrolled of small luminosity variations in
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