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Abstract





The new PETRA Control System is based entirely on use of PC hard- and soft-ware. PETRA is operated by the new controls under routine machine conditions since spring 1996. The specific solution for the Vacuum Control will be explained. Application program package features and structure as well as first operational experience will be reported. The package includes short- and long-range archives which allow viewing of ‘vacuum-movies’ from the past.














Introduction








The PETRA ring accomodate 388 vacuum devices of which are:





288 getter pumps GP


101 in beam magnets integrated getter pumps IP


31 slide valves SV


33 prevacuum manometers VD





At the front end the Vacuum Control System VCS consists of two PCs one per PETRA half. On each PC Windows 3.1 with a Visual Basic VB application is running. Read from and write to the vacuum devices are the principal tasks of these applications. All hardware is accessed via the SEDAC bus a Serial Data Acquisition System. SEDAC allows bidirectional transfer of 16 bits to and from 73728 different addresses at a rate of eight Kbytes per second on a BNC coaxial cable. One address is built up of three numbers:





the Line Number running from 1 to 9 


the Crate Number running from 0 to 31


the Modul Number running from 0 to 255





SEDAC is connected to the parallel port of the PC via the SEDAC interface SEDPC [2]. Each SEDPC can hold one SEDAC Line. Cockpit PC and front end PCs are connected via an Ethernet Local Area Network to a common File Server runnning Novell 3.11. Typical ranges for the connections are:





50     m   between vacuum devices and SEDAC modules


1000 m   between SEDAC module and SEDAC interface


1       m   between SEDAC Interface and Device Server PC


100   m   between Device Server PCs and Cockpit PC





For data exchange betweeen participated PCs IPX-protocol is used. Windows, the application programs and initialisation files are hosted on the Fileserver. The Cockpit PC running Windows 3.1 with three VB applications serves as graphical interface to the operator (Figure 1).








Operation








Every second there is an IPX broadcast message on the PC LAN triggering all Device Server to readout the hardware [1]. The Cycle message generated by a VB application on an own PC for this purpose serves not only as a trigger but delivers also information about the PETRA maschine status, for example particle type, beam current, ejection, injection or ramp. Between two Cycle Messages the Device Server convert the 16 bit data





of the GP and IP to a real value of vacuum pressure


of the GP and IP to their status


of the VD to the PETRA segment vacuum quality


of the SV to their status (open, closed or undefined)





The Device Server additonally put the pressure values of all pumps into an array for a short time archive of about five minutes which can ordered from the Cockpit PC and display it there (Figure 2).





All information then is sent as IPX broadcast by arrays to the Cockpit PC where it is shown on three synoptic windows (Figure 3 to Figure 5): Pressure values of pumps as length of vertical bars, status of pumps as string, VD information as color code and status of slide valves as color code.





The Device Server also manage orders that come from the Cockpit PC via IPX message to operate pumps or slide valves. The Maschine File System MFS [4] can send a command to the Device Server to operate all vacuum devices at once by status values that come from a file in Dbase IV format on the Novell File Server. On the other hand a command from MFS can mean to store all values of operable functions on a file.





The central alarm server [3] gets from the Device Server every second an IPX broadcast with information whether or not the status of the vacuum system contradicts the status of the PETRA maschine status: For example the electron ejection is not possible if a slide valve in the electron ejection path is closed or anywhere in the PETRA ring. But electron ejection is possible if only a slide valve is closed in the proton ejection path: So no alarm in this case.





All update services of the Device Server take about 500 ms.
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Figure 1: Data flow from the vacuum devices up to the synoptic windows of the Cockpit PC. The SEDAC modules (green) controlling the vacuum devices are placed in SEDAC Crates. From the Crate Controller (yellow) the connection goes up to the SEDAC Interface and the Device Server PCs. Data of the Cockpit PC go down to the front ends via Ethernet LAN.
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Figure 2: 350 seconds history of a single pump as it is displayed on the screen of the Cockpit PC.
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Figure 3: Cockpit window showing the pressure values of all the getter pumps and the vacuum status of all PETRA segments (VD info). PETRA segments in this scheme are the broad horizontal stripes below the black windows (green = pressure OK). There are also buttons to operate the pumps („HV an“ etc.) and to get the history („Historie“, Figure 2) of the pressure values of a selected pump (yellow bar).
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Figure 4: Cockpit window showing the pressure values of all the integrated getter pumps and the vacuum status of all PETRA segments (VD info). PETRA segments in this scheme are the broad horizontal stripes below the black windows (green = pressure OK). There are also buttons to operate the pumps („HV an“ etc.) and to get the history („Historie“, Figure 2) of the pressure values of a selected pump (yellow bar).
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Figure 5: Cockpit window showing the status of all slide valves (green = open) and the vacuum status of all PETRA segments (VD info). PETRA segments in this scheme are the parts betweeen the slide valves (green = pressure OK). One slide valve (#9 SR-042) was selected per mouseclick and in the small window „Vakuum Schieber“ operable.
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