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Abstract

Since 1994 we are working on a measuring system for Kicker and Septa pulses. The system measures the current pulses of the PETRA ejection and HERA injection devices for protons and electrons/positrons. 

The current pulses are transmitted via lightwavecable to the electronic room near the control room. To measure up to 12 signals we use one Hewlett packard 3488 multiplexer and two digital 4-channel Hewlett Packard oscilloscopes for the fast kicker pulses (the shortest has a pulse length of 1 us) and 1 PC with an National Instruments DAQ card AT-MIO 16 E1 to measure 4 slower septa pulses.We use 1 PC to read the 2 oscillocopes and to control the multiplexer with the GPIB bus. The data is stored on a Novell 3.12 fileserver.

The software on the 2 measuring PCs and the controlroom software is made with LabVIEW, a graphical programming language. For the controlroom we have made a program that shows the pulses from the last ejection and you can load all the pulses, that are stored on our Novell Server. This program uses a Novell connection to our Novell fileerver and is running on MS Windows 3.11.

For the future we want to read out all the values of the HERA/PETRA control system for our devices and store it with our data for each shot. We are developping a client/server solution running on Windows NT using TCP/IP for the control room program.

Introduction

Kicker and Septa are used for the in- and ejection of the particles in the accelarators and storage rings. To maintain and repair the kicker and septa pulser it is very important to get information about their current status. When particles are stored in the HERA ring, it is not possible to test our devices. The only way to get informations about their work is to measure every current pulse and store it for an offline analysis. Another system is installed in the room of the high voltage pulser to measure the thyratron voltages.

Hardware

There are two different systems used to measure the 12 signals. One system consist of a Hewlett Packard 3488A multiplexer, two HP 54542A oscilloscopes and a PC with an National Instrument (NI) PC DIO 24 data acquisition card to get the status of PETRA and a NI GPIB card to control the multiplexer and the oscilloscopes. The HP54542A oscilloscopes can measure with a sampling rate up to 2Gsamples/s and the data is read out with the NI GPIB card. The other system consist of a PC with an National Instruments AT MIO 16 E-1 data acquisition card which can measure 4 channels with a sampling rate from 250 ksamples/s for each channel. Both PC’s have a Intel Pentium 133 MHz processor and they are connected via a LWL-Ethernet connection to a Novell 3.12 fileserver to store all the data. For maintenance there is one additional system, which measures the voltages of the thyratrons in the high voltage kicker pulsers and stores it on the same fileserver as the other systems. It’s one PC with an National Instruments LPM16 data acquisition card.
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Software

Every program of the measuring system is made with LabVIEW 4.0 from National Instruments. LabVIEW is a graphical programming language (� REF _Ref369277194 \* FORMATVERBINDEN �Figure 2�), which is easy to learn and to use. LabVIEW has a lot of device driver for all different kind of intstruments, controlled with the GPIB bus or with the serial port of the computer. The data acquisitions cards from National Instruments are very good integrated in the programming language. In LabVIEW the programs are called VI „virtual  instruments“. There are some problems to use the german windows version with LabVIEW and the device drivers, but it’s no problem to modify some parts of the code, because all subroutines, in LabVIEW they are called Sub VI’s, are delivered by National Instruments. For LabVIEW you can get an „Application Builder“. With this part of LabVIEW, you can build an executable program so that you don’t need the whole development program from LabVIEW on every computer.

On the measuring computers we use Windows 3.1x, because National Instruments has no plug and play driver for the AT-MIO 16 E-1 for Windows NT. When the drivers for Windows NT are available, we want to convert the PC’s to Windows NT. Currently there are no problems with the software, Windows 3.11 and LabVIEW are running very stable together.
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Measuring Software

On the two measuring PCs the programs have totally different functions. On the first PC the program controls the multiplexer and the oscilloscopes over GPIB bus. The data is read out by GPIB bus and stored on the Novell Server. The oscilloscopes measure for each device 512 points, the time base is variable and depends on the devices. The setup is stored in an MS Excel table. The program reads the setup by DDE (dynamic data exchange) from MS Excel. 

2 Bit of an SEDAC DIO card are set by the PETRA control system and give the status of PETRA. A LabVIEW VI, which is running seperate, reads this 2 Bits with the PC DIO 24 card and sets the switches of the multiplexer ports and sets the configuration of the oscilloscopes.

The data is stored in different files for the 4 different groups of devices (PETRA electron/positron ejection, PETRA proton ejection, HERA electron/positron injection, HERA proton injection) and the last data is stored in a single file together with the status of PETRA.



The second PC has a simple measuring program. The setup is stored in the same Excel table. The AT MIO 16 E1 data acquisition card writes the data with DMA in the memory of the PC. After the triggering of the card, the program reads the data of 512 points and 4 channels and stores it in a file and in the file of the actual pulses. This program reads the status of PETRA out of the file for the actual pulses.



Both programs run without user control. We got for one shot to HERA ca. 3x8,8kByte of data.

Analysis Software

The Analysis program is running in the control room of DESY. It shows the 3 sets of pulses of the last shot (� REF _Ref369275738 \* FORMATVERBINDEN �Figure 3�). The program has the option to load stored data from the fileserver The user can scroll through all pulses of one day (� REF _Ref369276080 \* FORMATVERBINDEN �Figure 4�). Another option for maintenance is to load more than one pulse (� REF _Ref369275778 \* FORMATVERBINDEN �Figure 5�). It’s easy to find out timing problems. This program uses a direct Novell connection (a drive mapping) to the file server.
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Future

For the future we plan to store all the values from the in- and ejection devices, that are available from the HERA and PETRA control system, because otherwise it’s very difficult to analyse, if any changes on the pulses depend on technical problems or if someone has changed any values on the control system. Currently the mechanism to use DLL of the PKTR control system with LabVIEW is tested.

We are developping an analysis software which uses the TCP/IP protocol. It’s an client/server solution, the serverprogram is running on Windows NT and needs a Novell connection to the Novell server with the data. The clientprogram calls up the serverprogram and gets the data direct with the TCP/IP protocol. This helps the Novell server to save connections, and makes the client software easier to use on any computer in the DESY network. The current versions of the client software are running under Windows NT, Windows 3.1 and Windows 95 without problems. It is possible to integrate our pulses into new versions of the HERA control system, because the same protocol ist used. This kind of transmission gives the possibility to get the data anywhere on the internet, when the client software is installed on the computer.
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