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BTZ control system architecture

Tango Controls Gateway to 
NUCLOTRON/NICA 

control system



Beam Test Zone (BTZ) control system concept

Beam Test Zone control system is

intened for the following purposes:

1. To test prototypes of control 

systems for different SPD 

systems;

2. To test separate components of 

SPD DCS with WinCC OA;

3.To develop and test software 

prototypes for common SPD DCS 

services such as HMI, DB etc;

4. To test interoperability between 

SPD DCS of different systems;

5. To test interoperability between 

SPD DCS of different systems and 

NICA accelerator.



BTZ control system actual status



BTZ high level of control system actual status

All the necessary for BTZ 

components of WinCC OA 

are deployed and working. 

Managers intended for

programming (PARA & 

GEDI) are deployed at SINP. 

Server for WinCC OA 

at BTZ



BTZ control system  - gas station control  

Touch screen for local control 

at the front of control cabinet

PLC Siemens S7-1200

I/O CANopen

Relays

Terminals for connection 

low level components



BTZ control system - gas station control

Gas station control

Gas mass flow controllersElectromagnetic valves

Pressure sensors



Stand for debugging control 

program for target station online 

BTZ control system - target station motion control 



BTZ control system - target station motion control 

Power supplies

CANopen

Step-motor 

drivers

Control cabinet for 2 targets 

station & profilometer

Camera view

View from IP-camera 

installed at BTZ, for online 

debugging step driver 

program from SINP

Step-motor drive of 

Target station 



BTZ control system - thermometry system control

T, Co measurement

Power 

supply

Analog input 

CANopen

Temperature 

transmitter to 

4-20 mA 



CANopen – WinCC OA connection

1. «Siemens-friendly» method

PLC Siemens S7-1200

CM CANopen

communication 

module for S7-1200 

PCIe adapter for 

CANbus Mini industrial PC

WinCC OA environment
CANopen device

First way

Second way

2. Atlas CANopen OPC server



Control screen example for thermometry (24 channels)

Alarm output field
Control screen for thermometry (for 

configuration and debugging, final view of 

screen could be different) for 24 channels

Buttons for selecting 

control screen

Pop-up screen, 

it appears after click on the channel of interest. 

It includes channel name, bar, Min and Max values for 

detector, alarm values, current and break indicator.



Control Screen for target station motion control

Free space, that will be filled 

with new functional buttons 

or trends

Buttons for selecting 2 

targets stations and 

profilometer

Control screen for target stations (for 

configuration and debugging, final view 

of screen could be different)



Control Screen for gas system



Conclusion

Current status of BTZ control system:

• The high level of control system is fully deployed, it consists of WinCC OA 

server, database, video-server, user interface (UI). There is now a ready-

to-work WinCC OA configuration at BTZ operator room. 

• The middle level of control system consists of Siemens S7-1200 controller 

(PLC), it is installed at BTZ. Now we are debugging and checking the 

operation of PLC program in real conditions. 

• The low level of control system is now installing at BTZ for gas station, 

thermometry, target stations and magnets subsystems. We debug and 

check PLC and WinCC OA programs sequentially, after connecting each 

subsystems. 


