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This note describes the changes to the Hall B Solenoid Magnet FastDAQ system to monitor additional voltage taps that were added to 
monitor hardware changes internal to the magnet power supply (MPS).
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With repairs and upgrades to the Hall B Solenoid (MPS), 
some components were replaced with similar components. 
One of these components is the flexible link between the bus 
bars inside the power supply connecting the MPS to the ex-
ternal leads. In the original MPS, these were laminated copper 
sheets, Fig 1; the new ones are braided copper cable, Fig. 2.

To ensure that there are no changes in performance of the 
MPS due to these new components, two new voltage taps 
(VTs) were added across the flexible links to measure voltage 
drop. 

Changes to both software and hardware were made to im-
plement the additional VTs. Hardware changes required wir-
ing of the VTs from the MPS to the instrumentation racks, 
the installation of additional isolation amplifiers (0–5 V input 
range, 0–10 V output range), and wiring to the ADC modules 
of the cRIO. Software changes were needed in the LabVIEW 
code, as well as in the EPICS softIOC to display the new val-
ues to end users.

The LabVIEW code on the cRIO has two sections—the 
FPGA code that acquires data from the ADC modules and the 
virtual instruments (VIs) that process this data and send it to 
EPICS and the PLC. The FPGA code was written so that all 
channels on all ADC modules are sampled. The VIs that pro-
cess the data from the FPGA required modifications, namely 
removing the new channels from the block of code that re-
moves unused channels from being processed, and adding the 
correct scale factor. The new VT signals (V, Vaverage, Vmin, and 
Vmax) were added to the EPICS IOC that runs on the cRIO, 
as well as the softIOC that passes the signals to the MYA ar-
chiver. 

The PLC code shifts offsets (as the new VTs were added 
between existing used channels) and adds new tags for the 
new signals. Lastly the VTs were added to the EPICS CSS 
screen, Fig. 3.

During checkout of the MPS, it was found that the addition 
of current limiting resistors on the VTs caused an additional 
25% voltage drop. This 25% offset was corrected by changing 
the scale factor from 0.5 (based on the iso-amp input range 
vs output range) to 0.625 in the cRIO VI code that configures 
the FPGA.

To conclude, with the voltage taps added to the FastDAQ 
system, any voltage differences due to the braided MPS links 
can be monitored and archived.

FIG. 1.  Laminated links in the original MPS.

FIG. 2.  Braided links in the repaired MPS.

FIG. 3.  New VTs VT22 and VT23 added to screen.


