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The BEA module acquires and digitises 2 independent unipolar channels with 16bit resolution. Signals The BEM receives 4 Independent main bends DCCT measurements from two different BEA Modules
are digitally filtered before secure transmission through optical fiore. Two high precision reference placed in two main bends power converters.
signals are simultaneously digitised, modulated and transmitted in order to survey the linearity of the These measurements are compared within the BEM two by two and Interlocks if a relative error
ADC and to probe the transmission. between measurements is greater than £0.5%.
In order to automatically compensate the ADC offset and to adjust its gain, two high precision reference The mean value of the 4 measurements is then converted into an absolute beam energy reference
signals are used within the BEA. Via a 4-to-1 analogue multiplexer, the BEA consecutively measures through a calibration look-up table. Calculated energy is then internally distributed within the BETS to
the two analogue input voltages as well as a high precision 10V reference voltage and a ground the interlock logic and externally distribut_ed to the S_CSS for settings_ ge_ner_ation of the kick strength for
reference in order to generate full scale and zero reference signals. The analogue input range of the the kickers generators and to the machine protection system for distribution around the LHC via the
ADC extends from slightly below 0V to a little above 10V. In this way any possible offset and gain error timing system.
of the ADC and the amplifier driving its input can be eliminated after conversion and the precision of the
measurement depends only on the precision of the voltage references.
J \_ J
(N A I
BEI (Beam Energy Interlock) Jiv BEC (Beam Energy Controller) )
Power Supply Filtering BEC
Energy CRC sheck Ineriock 1
(Ef%ffir%?'\j) I A and EvcamRef Hegje - :::—:* I to V conversion ﬁ» Vi00p1 & Vloop2 Z:z AL
veraging SR T I rrosessng e :J‘L Lo —
Serial Rx Measure 1 Look-Up EbeamM1 Comparison = =1 us
Input Signals CRC Check Table 1 < BUFFER P HMaSkang e
(From BEA) Measure 2 Look-Up EpeamM2 Beemipumeln: i g1
Table 2 Logic for state generation
Control / Status / Monitoring / Display PN VME bus ” bue
(watch dog, board powering, auto-calibration, settings...) Status word generation
VME Look-Up Tables Beam Dump
Configuration Data Request ‘Lom—@D_ Reauisiart
Initialisation Values - Non ambivalent N2
* f * f | * | floating contact Relay inhibit
Remote Control RS-232 Machine Protection y LB | _@_ Rg:guurlraetrcl)tQ
The Beam energy Interlock (BEI) receives the beam energy reference signal from One of the two BEM The BEC module interfaces the BEM and BEI modules to external systems through redundant fail safe
modules, lodged in the same crate, and two independent measurements from kicker generator HVDs, connections. It produces the dump request signal that is fed to other systems for any failures detected
or from septa or quadrupole Q4 DCCTs. It normalises these measures to values proportional to the within the BETS.
energy through independent calibration look-up tables. These normalised values are then compared The BEC has a redundant pair of on board current loop generators that feeds all the BETS modules
with the beam energy reference signal and when a discrepancy larger than a predefined tolerance is (BEMs and BEIs). The current loop is returned towards the BEC and the signals are then treated.
detected, a beam dump request is issued. When all the BETS modules operate correctly and are armed, the presence of a current in both current
loops will be detected by the BEC and a 10 MHz frequency will be sent to the TSDS system. On the
contrary, when one of the two current loops is broken, the 10 MHz signal disappears which produces a
beam dump request (BDR) signal to the TSDS system. Simultaneously, a trigger signal is issued by the
BEC to the LHC timing system in order to record the UTC time of the BDR action for post mortem
analysis purposes.
J \_ J

© CERN 2008, AB-BT-EC, Nicolas Voumard




