Updates on the Multifunction Rack Control
Unit
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The Multifunction Rack Control Unit (MRCU)

Developed in IFIN-HH for the control system of HASC (NA62@CERN)

Features: (S
- On/Off switching of 230 V AC outlets;
- 230V AC current monitoring ; Ve
- Rack Temperature & Humidity sensing near installed
electronics;

- General purpose I/O port (reset, status, ..);

- Front-end electronics temperature monitoring.

Other features (easy to implement on request):

- Water leakage and smoke detection;

- Open door alert;

1%t prototype successfully used for about 4 months at CERN
SPS during NA62-HASC commissioning



MRCU Back panel

1x230VACinlet

7 x 230 V AC outlets

8 x Current sensors
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8x Digital I/O Lines

| Off/On by e.m. relays

12C

4 bidirectional (alarms, interlocks)

-

¥

2 NO relay contacts (reset)
2 NC relay contacts

MRCU Front panel

Mezzanine

RTD sensors port (DB24)

h

» - 1 mA current source

Hum./Temp. (USB-A)

- 2x 8 1/0 Analog MUX/DEMUX
- High Precision ADC (MCP3421)

A

Up to 4 SHT21 sensors

Ethernet “ Raspberry Pi SBC
USB-B > FTDI
RS232 (DB9) “ MAX232

AC Voltages (0-5V)

12C

12C

ADC

MCU

SCL

SDA

ATmegal284P

5xGPIO

USART




Multifunction Rack Control Unit (MRCU) EPICS

software
Archiver appliance EPICS
- PV archiving « % FTDI (USB)
RPi GPIO - |
. Rx, Tx, DTR L1
CS-Studio PV Monitor EPICS IQC RS232
Opiinterface | 1 &cControl - AsynDriver
-StreamDevice

| EpicsQt |
Qt Gui interface

A

Experimental Physics and Industrial Control System, http://www.aps.anl.gov/epics/
asynDriver: Asynchronous Driver Support, http://www.aps.anl.gov/epics/modules/soft/asyn/
StreamDevice2, http://epics.web.psi.ch/software/streamdevice/

Epics Archiver Appliance, https://slacmshankar.github.io/epicsarchiver_docs/details.html
Control Systems Studio, https://github.com/ControlSystemStudio/cs-studio

Cross-platform software development for embedded & desktop, https://www.qt.io/

Epics Qt framework, https://sourceforge.net/projects/epicsqt/
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Multifunction Rack Control Unit (MRCU) Qt GUI
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Multifunction Rack Control Unit (MRCU) CSS opi

MRCU status  MRCU control Temperature trends Humidity trends

0.000 | AC current consumption line 1 (A) PT100 #1 tension (°C) 23.75 —
0.000 | AC current consumption line 2 (A) PT100 #2 tension (°C) 0.00
0.000 . AC current cunsumptlan line 3 (A) PT100 #3 tension {GC} 0.32
0.030 | AC current consumption line 4 (A) PT100 #4 tension (°C) 1.12
0.000 | AC current consumption line 5 (A) PT100 #5 tension (°C) -0.32
0.050 | AC current consumption line 6 (A) PT100 #6 tension (°C) -0.32
0.000 | AC current consumption line 7 (A) PT100 #7 tension (°C) -0.16
0.000 | AC current consumption line 8 (A) PT100 #8 tension (°C) -0.32

PT100 #9 tension (°C) -0.32

Sensor 1 Temp. 24 FC  Humidity | 38
Sensor 2 Temp. 23 FC  Humidity | 38
Sensor 3 Temp. | -43 FC  Humidity | 38
Sensor 4 Temp. | -43 °C  Humidity | 38

FERR

0.00 | Tension for accus (~ 8.4 V)

0.82 | +3VDC (~ 3.3 V)

0.00 ' Presence of AC line voltage (~ 220 V)
1.24 | +5VDC (~ 5 V)
2.64 | Al284 temp. thermistor tenslon (V)
2.50 IAmbient temp. thermistor tension (V)
0.00 |P Supp. temp. thermistor tension (V)

7 0 L
PORT1 bits @ @ & &9
PORTZbits @ 9 ® 9 9 &



Multifunction Rack Control Unit (MRCU) PV archiving

Archiver Appliance installed using the instructions from:
https://slacmshankar.github.io/epicsarchiver docs/quickstart.html

Monitoring of PV’s:
- Quick visualization tool included in the Archiver Appliance;
- CS-Studio Appliance archiver reader plugin.

Archiver appliance

- PV archiving

A

CS-Studio

Opi interface

PV Monitor
«——@—

Epics o
BE ython

RPi GPIO

FTDI (USB)

' | 1 MCU

EPICS 10C

&Control

| EpicsQt |

Qt Gui interface
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- AsynDriver
-StreamDevice

PyEpics
- JSON encode

Rx, Tx, DTR L

l .
1 Work in progress

Google Charts API
- interactive charts
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