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This document describes preliminary details concerning the PLC Control System monitoring of internal Silicon Detector RTD sensors. The RTD sensors are 1000 Pt, Minco Part #S247PF12. The signal electronic crates located on the CC Calorimeter will read these RTD’s. These crates will provide a digital temperature value to the D0 DAQ system as well as an analog calibrated output to the PLC control system.

The objective is to have an established control system monitoring the Silicon temperatures 24 Hrs a day until the Silicon is no longer needed, expected to be some number of years. The cryogenic Control system also has a remote Auto Dialing Alarm System, which will be employed for the Silicon temperature monitoring.

RTD Output Signal


The Output Signal is a voltage linear to temp using the following curve fit formula:
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Span  = 2.044V/50C   =    .040889V/C
505-2555 Specifications

Input Channels 16 differential input channels (140 VRMS channel-to-channel common mode rejection CMR)

Signal Range Unipolar: 0 to 5 VDC, 0 to 10 VDC, or 0 to 20 mA

Update Time 5.9 ms, no filtering

8.2 ms, digital filtering enabled

Digital Filtering Time Constant 25 ms

Repeatability 0.008%

Resolution Unipolar: 14 bit plus sign 0–5 VDC range = 0.3125 mV/step

Common Mode Rejection >86db @ 60Hz (digital filtering disabled)

Normal Mode Rejection >45db @ 60Hz (digital filtering enabled)

Input Protection Input ESD Protection: 4,000 V

Overrange Protection: 500 V

Isolation 1500 VDC channel-to-PLC

Module Size Single wide

Accuracy and Resolution


Resolution



Module       .3125mV/Step
    =  .076C / Step




    4.0889mV/C


Accuracy



Class B Sensor

.3C



Module


1.2C   .0005C if rescaled as Note1



Lead  (2-Wire)

?



Current Source

?



Op-Amp Circuit

?






1.5C Min


Note1: I recommend rescaling the analog output to 0-5VDC to represent –20C to 30C for better sensitivity and accuracy.

Cost

505-2555 Module
(128Channels)
8 x $1600 = $12800

Remote Base Controller

1 x $924   = $924

505 Base


1 x $624   = $624

505 Power Supply

1 x $604   = $604





       Total   $14,952

Other Options

We discussed reading the needed RTD’s, with the two systems paralleling access to each RTD. It’s likely that one system would electronically interfere with the other. While it might be possible to make the Cryo system a passive reading system, this would require the signal electronics to be powered anyway, to supply the stimulation current. This would defeat the main purpose of reading in parallel.
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