Overview (Picture 1)


The Console PCs and the Device-Server PCs are connected together by a Novell-Network. The Orbit Correction Program running on a Console PC receives the currents from  both correction Magnet Servers ‘PEHCOR’ and ‘PEVCOR’, the orbit data from ‘PEORBIT’ and some important machine data with the Cycle Message from ‘PERADIO’. 


Triggered by the receive event of the Cycle Message the Server PCs start to read out the Sedac registers of the Correction Power Supply Controllers and the Position Monitor Controllers, prepares the data and transmits it as IPX-Broadcasts into the contol network. 


In PETRA we have 115 vertical and 120 horizontal Correction Magnets. For orbit analysis we have 119 Position Monitors. Each monitor delivers horizontal and vertical orbit information.


The contol network is driven by a Novell Fileserver. All PCs in the control network start up by loading a shared copy of the Windows 3.1 operation system from the Fileserver. The Fileserver also holds the Visual Basic project sources, executable files and common databases like the initialisation tables of the correction magnets and the reference files of the orbit correction program.    


The ‘PETRA’-Fileserver is connected together with the ‘MKILANB’-Fileserver by a second network interface. The ‘MKILANB’-Fileserver also has a second network interface serving an office network, a gateway PC and two computer for the optic database and the orbit calculation programs. 


There is no TCP installed on the PCs in the PETRA control network. A protocol conversion from SPX to TCP and reverse is done by the Gateway PC.  


The DESY Network is connected to our office network through a CISCO-Router.


Orbit Correction Program (Picture 2)


The PETRA Orbit Correction Program displays the currents of the correction magnets in the upper histogram and shows the orbit from the position moitors in the lower histogram. The operator can switch between the horizontal and vertical data presentation with the Combo-Box at the upper border of the correction magnet display.  


The functionality of a small filesystem is implemented in the frame ‘Referenz Files’. It offers the possibility of storing the currents of the correction magnets and the orbit mesurements of the position monitors. With the check box ‘Ref. Display’ it is possible to change another view of the present data. The display then shows the difference between a loaded reference file and the present machine data.


A reference file holds the currents of the correction magnets and the beam positions of a good PETRA configuration. Using this as a reference it is easy to focus the difference of a new PETRA adjustment. It is possible to calculate an orbit correction for the difference between the reference file and the present machine data.


By clicking on one of the bars in the histograms the program changes the color of the bar, to indicate the selection and displays some additional data of this device. The frame


header shows the device type, monitor or correction magnet, and the device name. The present measured data, current or beam position, of the device and some optic data are displayed inside the frame. In addition there are two option buttons to enable or disable the device. A disabled device will not be taken into account in the orbit calculation.


The command buttons and other tools for variation of orbit correction parameters are located in the lower left corner of the display. At the moment we have only one correction method in use. ‘EFFCOR’ is a procedure to calculate the most effective corrector. Some new methods are under preparation.


The operator can weight the tunes of PETRA and the number of correctors for calculation. The default values can be changed by using the scrollbars.


By operating the control knob ‘Korrektur rechnen’ the program puts the present known data of the correction magnets, the orbit information and some global machine parameters in a packet and transmits it to one of the optic servers. The program calculates new currents for the correction magnets and new beam position information. These results are returned to the console program. The orbit correction program presents the results in the following way ( Picture 3 ) :





Red bars in the upper correction magnet display exhibits the new currents for the correction magnets.


The small horizontal bars in the lower histogram marks the present orbit in PETRA. The green vertical bars present the results of the calculated orbit after adjustment of the correction magnets.


The present RMS and average beam position values as well as the calculated values are displayed in the line below the orbit histogram.


It is also possible to show the results of the orbit calculation in a tabular list. This display is activated with the check box ‘Ergebnis anzeigen’ or with a menu ( Picture 4). The table shows the following data :





name of the optic used for calculation


RMS and average values before and after correction


monitor with the largest amplitude before and after correction


table with kicks and currents of the most effective correctors before and after correction


The time for an orbit correction calculation from activating the knob until presenting the results lasts about 700 milliseconds. 3.7 kByte of data has been exchanged with the optic server for this procedure.


The optic data have to be loaded at startup time of the orbit correction program or by selecting one of the optic names in the program menu bar ‘Optic’. One optic dataset contains 12 kBytes. The load time is about 1 second. Both times are measured on a console PC in the control room.


First Operationel Experience


In comparison with the old ‘Nord’ control system the PC contol system with one second update gives an absolutly new view to the PETRA machine. This is not so important for the currents of the correction magnets in a stationary condition of PETRA but the orbit display shows very small up and down movements in the amplitudes. One has the impression of motion around a fixed state and a noticeable change of the beam position will be observed directly.


The orbit correction program on the old ‘Nord’ control system was rarely used. This has changed because of the simple operator display, the speed of the data presentation and the fast access to the optic server. To calculate a new orbit correction and put it into the machine has become part of the normal PETRA operation. It no longer needs to be done by specialists and can be performed by the operators in the contol room.


With the start up of the new control system, PETRA had to be switched on after a long shut down. This always places special demands on the programs. We had a mix of hardware and software problems. Strange effects had to be discovered.


We forgot to implement various routines and programs and forgot to convert datasets from the old ‘Nord’ control system. All these procedures are only used during startup of PETRA. Nobody thougt of it during the last month of the 1995 run period.


Now we have solved all these problems and the PETRA control system is running without problem. Requests for program modifications or extensions now point in the direction of fine tuning and better quality.


Program portation from PETRA to HERA-e


In Petra we have about 120 horizontal and vertical correction magnets and about 120 position monitors. In HERA-e we have about 280 of these devices. The data arrays and structures must be correspondingly redimentioned in all program.


With the large number of devices I got some trouble in the programs. For example a listbox to display an optic dataset got an overflow because the space of a listbox is limited to 64 kByte. So I had to split the data presentation into two listboxes.


With the device initialisation tables in the old ‘Nord’ control system I could build files with all nessesary information for the PC control system. These files could be copied with FTP to the ‘PETRA’ fileserver. By using EXCEL I could generate the database tables for initialisation of the correction magnets.


For steering of the correction magnet we have slightly different controllers in PETRA and HERA-e. This had to be adapted in the Visual Basic module containing the equipment function. All Visual Basic projects which need Sedac access to the controllers use a copy of this module.


PETRA has two operation modes, one for Electrons/Positons an one for Protons. HERA-e knows only the Electrons/Positrons mode. This simplifies the program a little bit. 


Some captions refering to PETRA had to be replaced by captions refering to HERA-e.


These where the important and necessary changes for portation of correction magnet programs. I converted the update server, the panel server, the fileoperation server and the orbit correction program. For this tasks I need about 3 days. In the following weeks of bringing HERA-e into operation I had to correct some small faults in the programs.
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