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Abstract

Accelerator rooms have to be cleared of persons, before beam operation can be permitted. At DESY a
combination of safety procedures and a relay based interlock system is employed: Accelerators are
thoroughly searched and a door interlock prevents unsupervised access. Additionally, visual and audible
warnings should alert anyone accidentally left behind in accelerator rooms to escape or to activate
emergency Stop. Beam permission therefore requires the sounding of an automatically generated
announcement, reduced illumination and flashing or rotating beacons.

How do we then ensure, the audible warning was indeed transmitted? An inaudible pilot frequency is
added to the announcement and its level is detected at the far end of the wiring connecting the speakers
to the amplifier. If the level is good, a relay will signal correct operation to the interlock logic.

The poster explains the micro-controller run PA system, shows relevant block diagrams and the
collaboration with the personnel interlock. This set-up currently is used at FLASH, Linac2 and DESY?2
accelerators. For PETRA3 we are developing a PC controlled variant.

Fig. 5: Integrated PA controller (front view)

Introduction
Operators in the control room do not see much detail of the relay logic safeguarding accelerator Th e PA Co ntrOl |er'S Features
operations. A GUI shows the actual status of the computer surveyed, relay controlled personnel
interlock system (Fig. 1). This interface also explains the underlying logic; the visual and audible The solid state voice players can store up to 12 different announcements, of which three can be
warnings can be started only if all preconditions are met: The door interlock has to be set transmitted simultaneously in 5 separate accelerator areas and the control room also. One 12 W
(guaranteeing the accelerator rooms have been searched), all keys have to sit in their key boxes power stage is integrated, sufficient for smaller rooms. There are 5 audio frequency inputs for
(no supervised access to accelerator rooms) and no emergency stop button must be engaged. connection to neighbouring accelerators, operator announcements and the contingency PA
system. Not shown 1n Fig. 6 are the 16 relay outputs, 4 digital I//O-ports, two serial RS422
BB personet ntorock Sysoms devices and one VT-100 terminal connector.
Linac2 Beam Permission
: :
Door Interlock Linac2 St warnec Pemi Beam | Boam Permission Linac2 .
Emergency OfLnac? (Y — Redition erirs @) | [ Coeaen i m R%
Key Boxes Linac2 @y Interlock Connection DESY2 @@l - % :ni :

wachung (Speakon)

Fl& BEeam Traps inserted

ok
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The PA system 1s composed of the integrated PA controller, power amplifiers and speakers. It 1s

connected to the intercom system, the contingency PA, the relay logic and one or two field : -

computers. We call the PA control integrated, because i1t unites the formerly separate devices: AUtOmat|C SU peerSlOn

Solid state voice player, multiplexer and controller unit, amplifier supervision and mixer.

A pilot frequency of 19.6 kHz is added to the stored announcement “beam warning”. The far
end of the lines connecting the speakers is fed back to the PA controller crate. This signal 1s

Intercom Switch

Contingency PA o A filtered and rectified, before AD conversion (Fig. 6). If its level 1s within a predefined range
@ | E— o[ L 1| Tunnel Linac2/Pia and no other errors are 1dentified, two relays are activated, signalling correct warning to the
4 [ J——1| Tunnel Strahiw. personnel interlock relay logic.
Access Control i Relay Logic [ 4 —5—E|i Modulators Hall
@ L i A _@ (1] Tunnel Motorraum To date the supervision inhibited beam permission once: An otherwise undetected power
Intercom Switch i supply failure of an amplifier had prevented proper audible warning.
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