NSRL Permit System

The NSRL user dosimetry system controls delivery of beam into the NSRL beam line.  When NSRL experimenters are ready for beam, the dosimetry system allows beam by raising the NSRL permit module input thus enabling the NSRL beam enable link to be established.  Booster cycles for NSRL are identified by a NSRL event.  When beam is requested for NSRL, signals from the dosimetry system allow activation of the NSRL permit system when the NSRL event occurs.  This allows beam extraction into the NSRL line.  

When beam is being extracted into the NSRL line and the sample has achieved the desired dose the dosimetry system will terminate the NSRL beam by dropping the NSRL permit module input.

System Operational Description

Master control

The NSRL permit system master is comprised of the NSRL dosimetry system and the following components. A master V120 permit module, a V128 logic board, and a V202 decoder/delay module in the cfe-958-vme chassis and a rack mounted permit system interface panel.

 The NSRL dosimetry system outputs two signals to the V128 module. When NSRL experiments require beam and Prior to the ”NSRL” event link signal the NSRL dosimetry system will assert both the “NSRL beam request” and the NSRL/NOT CAD signals.  When the “NSRL beam request” signal is true then the V128 asserts the NSRL beam enable signal to the V120 permit master module. See figures 1 and 2. Having the NSRL/NOT CAD signal true prevents the MCR from delivering beam when the “NSRL beam request” is not asserted.  When the NSRL beam enable is received by the V120 and the “NSRL” event is decoded by the V120, it propagates a carrier signal to the other components in the NSRL permit system.   The master V120 waits a maximum of 13 ms for the carrier to be returned from the last component in the loop.  If the carrier is received within that time the V120 establishes the permit link.  If the carrier is not received within 13 ms the master V120 drops the permit and tries again to establish the link at the next NSRL event.

Before the dosimetry system can assert “NSRL beam request” it must receive the NSRL beam ready signal from the V128.  This signal is derived by ‘anding’ the NSRL security ready signal and the software invoked Booster/NSRL ready signal in the V128.  The NSRL security ready signal comes from the safety system and indicates that the beam line is in a safe condition to deliver beam.  The Booster/NSRL ready signal is an indication that the equipment in the booster and the NSRL is in a state that will allow beam to be delivered.

When experimenters are not using NSRL, and the dosimetry system is inhibited, the MCR is allowed to deliver beam to the NSRL line for testing and tuning. When the dosimetry system is inhibited or powered off, the system will set the ‘NSRL/NOTCAD’ line false.  This allows the permit link to be established and allows the MCR to deliver beam to the line.  The NSRL/NOTCAD is controlled by a front-panel switch and a control bit on the master Irradiation Control Module (ICM).  When the switch is in NSRL mode the state of the NSRL/NOTCAD line is determined by the "Request NSRL Beam Control" control bit.  It is up to the dosimetry software to clear this bit when the dosimetry is not in use. 

Master Timing

The V202 outputs the following signals from the Booster event link.  The first signal is the “Start of timing” which is used by the Dosimetry system to reset integrators etc. just prior to the NSRL beam arriving.    The V202 also outputs the “beam on “ signal for use by the dosimetry system when the NSRL beam spill begins.  The V202 also outputs the “beam off” signal for use by the dosimetry system when the spill ends. Finally, the V202 outputs the negative true “NSRL permit disable” signal, which drops the permit link at the end of a NSRL cycle.  The signals described above are delayed from Booster T0.  The delays are set up in the V202 as part of the application that builds the NSRL cycle. 

Slave permit link components 

The master V120 propagates the carrier to the components that comprise the remaining sections of the permit loop. The first is a V120 slave device in the cfe.957.ps1 VME chassis.  This device is configured to have one active input that monitors the state of the fast vacuum valve in the beam line.  If the valve shuts the V120 will cease passing the carrier to the next device and the permit link will drop shutting off the NSRL beam.  The V120 in 957 passes the carrier to permit link monitors in buildings 930A, 930UEB, and 914.  These devices control equipment in these buildings to abort the NSRL beam but cannot cause the permit link to drop. 

Permit Link termination 

 The beam permit can be terminated by three mechanisms.    The first mechanism occurs when the dosimetry system senses that the proper dose has been achieved.  The dosimetry system removes “NSRL Beam Request”, the V128 removes “NSRL beam enable,” and the V120 then drops the permit.  The second mechanism occurs at the end of a NSRL cycle when the expected dose has not been achieved.  The V202 outputs an active low signal at the end of beam to the V120 permit module.  The V120 latches this active low signal and causes the beam enable to be terminated.   At the next NSRL cycle if the NSRL beam enable signal is still active, the Permit is again established since the active inputs to the V120 are true when the NSRL event occurs.  The NSRL beam request from the dosimetry system is left active until the required dose is achieved.  When the MCR is using the beam for tuning the NSRL permit is terminated at the end of the cycle by the low active signal from the V202. The third mechanism for terminating the link is when the fast vacuum valve closes as described above.

Termination of Beam

When the master V120 outputs the carrier, the V120 in 957 and the permit link monitor modules in 930A, 939UEB, and 914 pass it on to the next location.  As stated above when the master V120 receives the carrier back from the last permit monitor, the link is established.  When the Permit monitor modules receive the carrier they wait for 16ms to make sure the carrier is stable and then raise their respective permit level outputs enabling equipment in their respective buildings to operate.  

In 930A, the permit module’s level output is input to the Booster spill servo chassis in Rack 4959.  When the Spill servo chassis senses that the permit level has dropped it ramps up the BMMPS voltage and forces the beam to the inside of the booster beam pipe.

In 930UEB, the permit module’s level output is input to A V194 fanout module in VME chassis cfe-930ueb-ps1.  The V194 fans out the permit level signal to a patch panel and then the permit level is input via RG58 cables to the extraction bump power supplies enabling them to turn on.  When the extraction power supplies sense the permit level has dropped they rapidly turn off and the spill is terminated.

In 914, the permit module’s level output is input to RF circuitry on the mezzanine level of 914.  The RF circuitry gates the excitation of the RF during the NSRL cycles.  
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