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• DArT - cRIO Connection Scheme 

• NI cRIO 9068 and Modules

• Functionalities scheme

• DArT Slow Control project

▪ Front Panel tabs

▪ Remote monitoring: Web Page
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DArT - cRIO Connection Scheme
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University of CagliariNI cRIO 9068 and Modules

NI 9203: analog input

NI 9472: digital output

NI 9870: serial 
communication

The chassis of the cRIO-9068 is equipped with 3 modules:
• Slot 1: NI 9203 for the 4-20 mA currents acquisition
• Slot 2: NI 9472 for the generation of digital outputs
• Slot 3: NI 9870 for the serial communications

Controller with chassis NI CompactRIO-9068
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DArT Slow Control DArT Controller 
Real-Time
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University of CagliariDArT Slow Control scheme

Management PC NI cRIO-9068 

Hub USB Arduinos
USB

Keysight E3649A
Serial

I/O
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GTC2254-20mA

Data

Model 0254 
Brooks Controller

Relay 24V
Main functions:
• Hardware Configuration
• Data acquisition
• Processing 
• Data and log storage

Main functions:
• Hardware configuration
• Data acquisition
• Shared Variables management



DArT Slow Control DArT Controller 
Real-Time
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Input:
• Scan Interval
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• Values for Keithley/ Keysight 
• Values for Brooks Controller
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University of CagliariDArT Slow Control scheme
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University of CagliariDArT Slow Control 
Initial Settings
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Allowed ranges to set
(these controls will be hidden)

University of CagliariDArT Slow Control 
Initial Settings
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University of CagliariDArT Slow Control 
Initial Settings
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University of CagliariDArT Slow Control 
DArT System
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University of CagliariDArT Slow Control 
DArT System – visual warnings and status indicators
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Blinking:

• Red for HiHi (too high value)

• Orange for "Hi" (high value)

• Light blue for "Lo" (low value)

• Blue for "LoLo” (too low value)

“Manual” Valve Status Indicators:

• Blue: the valve is closed

• Light blue: the valve is open

V0 Valve Control:

• Green: the valve is closed

• Light green: the valve is open



University of CagliariDArT Slow Control 
V0 operation - Relay 24V

• The user needs to hit the “V0” button to open it (the valve control
becomes “on” and bright green) and then the button “New
Setting?” to confirm: the LED 0 of the NI-9472 turns “on” and the
LED of the Finder 95.05, commanding the relay, turns also “on”.

• Same procedure to close the valve: the user hits the “V0”, the
valve button becomes “off” (dark green), then the button “New
Setting?” to confirm: the LED 0 of the NI-9472 and the LED of the
Finder 95.05 become also “off”.
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University of CagliariDArT Slow Control
VISA/LXI Power Supply and Brooks Controller
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University of CagliariDArT Slow Control 
Arduino – in progress

14



University of CagliariDArT Slow Control 
Alarms Configuration
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University of CagliariDArT Slow Control 
File Settings
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University of CagliariDArT Slow Control 
Error Log
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University of CagliariDArT Slow Control 
Operations History – in progress
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University of CagliariDArT Slow Control 
Email Server
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University of CagliariDArT Slow Control 
Trends of the Acquired Data
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University of CagliariDArT Slow Control 
Trends of the Acquired Data
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University of CagliariDArT Slow Control 
Usage Control
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• Data acquisition and processing with slightly adjustable run time (around 1 s)

• Visualization of current measured data and trends at the request of the user

• Security check of the operations

▪ Variables acquired outside the defined ranges: high/low (warning) or too high/low (alarm) values are reported

▪ Measurements and Event logging associated with date and time

▪ Variables limited in ranges in the Slow Control and in the cRIO

▪ Tracking of user operations in a file: date, time, user, variable, old and the new values are saved

• Files (data and error log saved on files changed periodically every week): 

▪ CSV (Comma Separated Values)

▪ TDMS (Technical Data Management Streaming)
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University of CagliariDArT Slow Control 
Main Functionalities



University of CagliariDArT Slow Control 
Web Page

System status can be monitored remotely through a web page.
Users can connect using the link: http://10.131.1.34:8001/Web Page - DArT Slow Control.html
The web page allows the users to see exactly what the operator is viewing in the application.

24



25

University of CagliariDArT Slow Control 
Latest requests – in progress

1. Acquire gas system sensor values
1. Keep the history of the system

2. Safety watch.
1. Look for critical sensor values.
2. If any is out of range warn operator and related people.

3. Distribute information and system status.
1. To an unrestricted number of viewers

4. Allow operators to set parameters.
1. Only operators can modify parameters
2. Two operators for safety.
3. Keep track of operations.

5. Automatic procedures to ease the operation.
1. Automatic filling with UAr.
2. Automatic emptying
3. Bottle replacement and cleaning
4. UAr recovering



Thank you for your attention

Any questions?
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