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Elements of the NuMI Beam Permit System

Beam Permit “Loop”

Actually a single fiber optic line carrying a 5 MHz signal indicating permission to accelerate and extract beam to NuMI.  Absence of the signal inhibits acceleration and extraction.  Reset only by Operator issuing a reset TCLK event.  Speed limited only by circuit delays and cable time of flight.  (TCLK $A8)

Beam Permit Repeater

A fiber optic repeater that allows re-transmission of the 5 MHz signal if local inputs are permitting.  

Beam Switch Sum Box

Located in the Main Control Room, the BSSB generates a “Pulse Shift” to the pre-accelerator to allow the initial acceleration of NuMI beam.  The NuMI and other machine Beam Permit signals are primary inputs.  TCLK events are monitored to detect the unique NuMI scenario.  Permitting beam switches are also inputs to the BSSB.  The end of the NuMI Beam Permit line is connected here.  (TCLK $23 and $19)

Beam Sync Clock Qualifier

The Main Injector Beam Sync Clock has an encoded event to initiate the extraction of NuMI beam.  The Qualifier accepts the state of the NuMI beam permit line before it is transmitted to the MCR.  The extraction event is issued only if the NuMI Beam Permit line allows.  (MIBS $74 or $ED)

C200 Module

Accepts up to 8 Beam Permit Inputs.  Latched and Time-Stamped when failed.  Output to Beam Permit Repeater.  (Reset by TCLK $A8)

C201 Module

Positioned at beginning of Beam Permit “Loop”.  Simply a flip-flop and 5 MHz oscillator.  (TCLK $A8 and $A6 – FF S/R)

C204 Module

A micro-controller based processor of analog and digital signals having a single output to a local C200 module.  Coordinates the sampling of signals at a constant rate, or before or after extraction.  Capable of detecting excursions beyond programmed limits.  Connects to the Process Channel Interface.  (Reset by TCLK $A8)
Process Channel Interface
A rack mount chassis that accepts analog and digital process channel inputs.  Housed within the Process Channel Interface (PCI) is a 64 channel, 16 bit analog to digital converter capable of digitizing all channels in ~85 microseconds.  Also capable of receiving 32 digital input lines. The PCI contains a micro-controller that affords testing of process channels and interface to the C204 module.  When installed, the PCI is able to monitor all channels of a local MADC.  

State Algorithm Table (SAT)
Defines the timing process for the testing of a process channel.  Up to eight SATs and up to eight entries per SAT.  When the last state of the table is satisfied, a trigger is issued.  Generally the trigger causes a conversion of the PCI’s A/D or read of digital inputs.  The individual process channel is then tested.  Individual entries of a SAT are generally satisfied by recognition of either a TCLK or Beam Sync clock event with or without a programmed delay.  

The first state table entry uniquely defines the state reset (or escape) clock event.  Occurrence of this event will serve to initialize the SAT by a stop/disable of any and all timing channels associated with the state algorithm table and vectoring to the second entry of the SAT.  The first entry has the following format:


W16-W9:
State Reset Clock Event ($00 to $FE)


W8:
0 = TCLK Event, 1 = Beam Sync Event


W7-W5:
7 (Implies No Delay)


W4:
0 = Proceed to Next Entry When Satisfied

Subsequent table entries are of similar format but allow specification of an associated time delay.  The C204 has capability for four time delays and they are uniquely associated with the clock event as reference in the table entry.  These entries have the following format:


W16-W9:
Clock Event ($00 to $FE)


W8:
0 = TCLK Event, 1 = Beam Sync Event


W7-W5:
Associated Time Delay – 



0 = TD0, 1 = TD1, 2 = TD2, 3= TD3, 7 = No Time Delay


W4:
0 = Proceed to Next Entry When Satisfied



1 = Generate Trigger to Test Process Channel

Process Channel Configuration
These configuration parameters provide particulars as to how a process channel should be tested.


W16:
1 = Channel is ACTIVE and Capable of Trip, 



0 = Channel is MASKED and Incapable of Trip.  


W15-13:
Desired State Algorithm Table for this PCn – 



SAT0 thru SAT7


W12:
1 = Allow PC Trip Only if NuMI Beam Permit is Asserted


W11:
1 = Allow PC Trip Only if MI Beam Permit is Asserted


W10:
1 = Allow PC Trip Only if NuMI Beam is Present


W9:
0 or 1 = Desired State of Digital Process Channel


W8:
1 = Analog Low Limit Value Applies


W7:
1 = Analog High Limit Value Applies


W6:
1 = Both Analog Low and High Limit Values Apply


W5:
1 = Analog Low Limit Value is a High Limit for 



Low Intensity Beam


W4:
1 = Analog High Limit Value is a High Limit for 



High Intensity Beam


