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Introduction

« The Vertical Drift Slow Control SC is assured by two subsystems:
- Detector Control System DDCS
- Detector Safety System DDSS

« Communicating, exchanging data, controlled, operated by
the Vertical Drift Slow Controls
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Introduction. DDCS

« The Detector Control System DDCS involves all the subsystems and
elements (hardware and software) that integrate the detector allowing its
correct operation and supervision.
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Introduction. DDSS

 The Detector Safety System DDSS assures the safety of the detectors |,
iIncluding all subsystems and elements (hardware and software) that
integrate the detector, allowing the operation in safe conditions
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protoDUNE Single Phase Slow Control Layout
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protoDUNE Single Phase Slow Control. HV integration Example

The data is transmitted to Real-Time controller, connected and integrated to the SCADA DCS program by means
of the OPC UA driver for HV control, operation and monitor.
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Vertical Drift DUNE Detector Control System Layout. DDCS
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Vertical Drift DUNE Detector Safety System Layout. DDSS
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Highly reliable and available, as well simple and robust

A cost-effective solution for experiment safety

Operated permanently and independently of the DDCS state

Able to take the immediate action to protect the equipment

Scalable, that it may evolve with the experiments during their assembly,

commissioning and operation

Maintainable over the lifetime of the experiments
Connectable to other detector, subdetector or any other equipment of the
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The core of the DDSS is the redundant PLC,
e.g. SIEMENS S7-400H.

The two S7-400 CPUS synchronized with
optical fiber, run the same code,
comparing their states, in case of problem
in one CPU, the redundant takes over

The two S7-400 CPUS are mounted in
different locations (e.g. one underground
the other in the surface)
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Slow Control requirement. Connectivity

» The essential point of the Slow Controls is the connectivity
» The openness to a comprehensive range of drivers or protocols
» Vertical Drift DDCS gives priority to the OPC UA
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Slow Control Requirement. Scalability

Neutrino

PLATFORM

Single Phase

Cold Electronics

6 Low Voltage Channels
36 HV Channels

X 37 OPC items /channel 1110 items

From M. Verzocchi, Bottom Detector

Total: 256 positive (16 ISEG modules with 16-channels each), 320 negative (20
ISEG modules with 16-channels) each

This requires four MPOD crates each with 4 positive and 5 negative ISEG
modules

Each WIEC requires one channel of a WIENER PL506 (6 channels each)
- Meed 17 WIENER crates to provide power to the 100 WIECs (1.8-2.5 kW per crate)

Total amount of WIENER channels 678 channels

X 37 OPC items /channel 25086 items

Bl Unified Automation UaExpert - The OPC Unified Architecture Client - NPO4*

Node id

MPOD  NS2[StringIMPOD_CE RACKA...
MPOD  NS2[StringIMPOD_CE RACKA...
MPOD  NS2[StringIMPOD_CE RACKA...
MPOD  NS2[StringIMPOD_CE_RACKA...
MPOD  NS2[StringMPOD_CE_ RACKA...
MPOD  NS2[StringIMPOD_CE RACKA...
MPOD  NS2[StringMPOD_CE RACKA...

MPOD  NS2{String|MPOD_CE_RACKA... Inhibit

MPOD  NS2[String|MPOD_CE_RACKA...
MPOD  NS2{String|MPOD_CE_RACKA...
NS2String|MPOD_CE_RACKA.

String]MPOD_CE_RACKA...

String|MPOD_CE_RACKA..,

MPOD  NS2[String|MPOD_CE RACKA...

String|MPOD_CE_RACKA...

String|MPOD_CE_RACKA... Max

String]MPOD_CE_RACKA...

String|MPOD_CE_RACKA...

String|MPOD_CE_RACKA...
StringIMPOD_CE_RACKA...

String|MPOD_CE RACKA...
tring|MPOD_CE_RACKA..

MPOD  NS2{String|MPOD_CE_RACKA...
MPOD  NS2String|MPOD_CE_RACKA...
MPOD  NS2[String|MPOD_CE_RACKA...
MPOD  NS2{String|MPOD_CE RACKA...
MPOD  NS2{String|MPOD_CE_RACKA...
MPOD  NS2String|MPOD_CE_RACKA...
MPOD  NS2[String|MPOD_CE_RACKA...
MPOD  NS2{String|MPOD_CE_RACKA...
MPOD  NS2{String|MPOD_CE_RACKA...
MPOD  NS2[String|MPOD_CE_RACKA...
MPOGD  NS2{String|MPOD_CE_RACKA...
MPOD  NS2{String|MPOD_CE_RACKA...

MPOD  NS2|

String|MPOD_CE_RACKA...

NS2{String|MPOD_CE RACKA...

MPOD  NS2{String|MPOD_CE_RACKA...

Display Name Value Datatype  Source Timestamp  Server Timestamp  Status|
FailureMaxCurrent false Soclesn 16506702 16:580765% Good
FailureMaxPower fakse Boolean  16:5806.702 165807659 Good
FailureMaxSensevohage fakse Boolean  16:58:06.702 16:58:07.659 Good
e -
e & i he Slow Controls h de th
P e mae  gmam wem ee| 1NEe Slow Controls has to provide the
FailureTimeout fakse Boolean  16:5806.702 16:5807.659 Good
Inhibi fakse Boolean  16:5806.702 16:580765 Good
: £ 2= == =

e ' - . .
RampUp false Socleen  16SB06.702 165860765 Good | f I d pl fy h
Rar 1 Bockan 16360672 loRaTess  Good tools to acllitate an sSimpil the
MaxCurrent 1 int32 16:58:05.001 16:5807.659 Good
MacPower 0 int32 16:5805.001 16:5807.659 Good
T . figurati t d archiving of
1 001 1 g

e i - Bl BT configuration, operation ana arcniving o
MinSenseVoltaqe 0 Int32 16:5805.001 16:5807.659 Good
Timeout 0 Int32 16:58:05.001 165807659 Good
e — - m
urrent X 1 . 1074
i W wmE s = gych amount data/channels
MeasurementCurrent 385976e-011  Float 16:50:03.834 16:5%:02.834 Good
MessurementSenseVoltage 00187143 Float 16:5%:03.734 16:5%:03.734 Good
MeasurementTemperature 3 Float 16:58:06.702 16:58:07.659 Good
MeasurementTemminalVoltage 00167143 Float 16:5003.634 16:58:02.834 Good
Name w String 163645491 16:5807.659 Good
OnOff false Boolen 163639994 16:5307653 Good
SupenvisicaMaxCurrent 0,001 Float 16:58:05.001 16:5807659 Good
SupenvisionMaxPowes -L5QNAN  Float 16:5805.001 16:5807.659 Good
SupenisionMaxSenseVoltage  -1.5QNAN  Float 16:58:05.001 16:58:07.659 Good
SupenisionMacTerminalVoltage 100 Float 16:58:05.001 16:58:07.659 Good
SupenvisionMinSenseVoltage  -15QNAN  Float 16:58:05.001 16:5807.659 Good
TipTimeMaxCurrent 50 Float 16:58:05.001 165807659 Good
Voltage 0 Float 16:58:04.901 16:5807.659 Good
VokageFalRate - Float 165804901 16:58:07.659 Good
VoltageRiseRate -3 Float 165804901 16:5%07.659 Good
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Supervisory or Scada Software Requirements

 Homogeneity. Ideally the SC provides a homogeneous environment into which all its
parts can be integrated

» Scalability
To connect to different subsystem and devices
Capacity to handle huge amounts of data.

* Openness.
Possibility of parallel developers
Comprehensive range of drivers and Connectivity
Priority to the OPC UA

« Data Archiving & Data retrieving

» User Interface. Data reporting, trending...
Multi-user system. User interface
Access Control. User rights

Web User Interface, Mobile User Interface (only monitoring)

Redundancy (Passive or Active), suitable.
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Vertical Drift Today. Coldbox
| L i

Tk - The VD coldbox is being installed using the Dual Phase
| protoDUNE infrastructure including the isolation detector
ground.

- 5 racks will be installed close the coldbox for allocating the
detector and slow control equipment.

- The SC will be based in the WINCC OA SCADA and using
the facilities already in place for the Dual Phase Detector.

- Discussions are ongoing to define the specifications of the

VD Slow control (DDCS and DDSS), the subsystems and

First VD Coldbox layout including rack the instrumentation
arrangement a port assignment

- The cryogenics SC already well defined and

- The instrumentation is already listed and the
ports are assigned
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Vertical Drift Today. Neutrino Test Lab

- Due to the high requests, a Slow Control project is being prepared for neutrino test
facilities at CERN, mainly at Building 182

- The aim of this project is to support the validation of the different tests that are ongoing:
- Vertical Drift 50 liters test
- 300 kV High Voltage Feedthrough test
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First NU Test Lab panel for CERN 50 Liters test 300 kV feedthrough test setup
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VD SC CDR Summary

We have a conceptual design for the Vertical Drift Slow Controls.

This design follows the majority of the detectors as well the industrial
control system standards

The main requirements are understood but they will be completed first
in the Coldbox and later in protoDUNE

The team is not yet in place, meanwhile the project is driven by the
CERN team in the interim
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Backup
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OPC (Open Platform Communications)

OPC Data Access OPC Unified Architecture
OPC Data Access is a group of client-server « OPC UA was designed to enhance and
standards that provides specifications for surpass the capabilities of the OPC
communicating real-time data. Classic specifications

* Is based on Microsoft Windows technology
using the COM/DCOM (Distributed
Component Object Model) for the exchange
of data between software components. — Security

— Extensible

— Functional Equivalence
— Platform Independence

See more on: https://opcfoundation.org/

6/17/2021 @ Al



- Data storage

| _¥ _/_ @ influxdb
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