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Abstract
During the last years the storage ring PETRA first operated as an accelerator for particle physics and then as booster for the high energy storage ring HERA has been converted to a high brilliance synchrotron radiation source [1,2]. One octant was reconstructed to allow the installation of fourteen insertion devices, three of them will be 5 m long and ten of them 2 m long. Each pair of the shorter ones will be separated by a short bending magnet leading to an angular separation of the synchrotron radiation (SR) beams of only 5 mrad. The undulator at the beginning of the octant will be up to 10 m long. 
The optics hutches are of heavy concrete (Barium) for the shielding against high energy photons and neutrons as well as hard synchrotron radiation and will have thicknesses of 30 cm (side and roof) and 50 cm (forward) respectively. They may also serve as reserve for the storage ring shielding for upgrade options with even higher beam losses. The doors of these hutches will be of 2 cm Pb and 10 cm polyethylene. For the operation of the various components in the optics hutches feedthroughs in the concrete walls are needed. Especially the vacuum isolated liquid nitrogen pipes pose certain problems due to their stiffness. Therefore, grooves have been introduced in the top of the wall elements into which the media may be installed. They can be easily accessed for maintenance by removing part of the roof of the hutch. 
The walls of the experimental hutches are tailored according to the different spectra of the individual beamlines, given by the undulator source and the optics. They are made of steel/lead sandwiches according to the ESRF design. Besides the chicanes for media and cables which can only be opened with tools by authorized staff there are further chicanes which can be opened by users. They are secured by the Fortress mGard® interlock system. This mechanical system allows the user to open the chicane via key to install his equipment. Opening of the corresponding beamshutter is only possible if the chicane is closed and locked again.
Evacuated flight tubes connect the various hutches of a beamline. Depending on the local conditions it is either assured by collimators that the inner tube wall can not be hit by the beam or they are shielded with lead. The radiation level in the experimental hall is monitored by an active system of sensors which will force the closing of the corresponding beamshutter if the permitted level is exceeded. They are mainly positioned near the flight tubes. Further passive dosimeters are installed and read out periodically. A large number of these components will be installed at the beamlines which will be commissioned first to achieve a higher density of measuring points. For the final operation it is envisaged to have about two active and about ten passive monitors per beamline.
Optics and experimental hutches are secured by a personnel interlock which provides all safety relevant functions in two independent systems. Electrical contacts of access doors, emergency switches, safety keys, beam shutters etc. are processed in central interlock logic units. For a beam operation permission the interlock areas must be searched by an authorized person, a warning procedure must have been performed and all other required safety signals have to be present. If any input signal disappears, a stored beam is dumped, injectors are switched off and beam shutters close. All doors of the optics hutches and most doors of the experimental hutches are motor driven which not only allows easy operation but assures also a low vibration level. Because of the danger of asphyxiation due to a leak in the liquid nitrogen cooling circle of the optics the door of an optics hutch can only be closed if the corresponding interlock is set.
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