
Additional Heating Systems
ECH,ICH,NBH

Plasma Diagnostics
Plasma  Control & 

Protection
PF & TF Power 

Supplies
Fuelling-puffing  

System

Water Cooling 
System + Chillers

GAS & Vacuum 
Systems

Steady Electrical 
Distribution

Cryo Systems
Helium storage 

LN2...

Pulsed Electrical 
Distribution

HVAC + BMS

Water Demin
Compressed Air/

N2
Fire protection 

Machine 
Instrumentation

CONTINUOUS 
OPERATION

PULSED OPERATION

CENTRAL SYSTEMS

RTON

CCON + NTP

Services

CCON

DAON
MPON

MPON

Access Control

OSON

OSON

Central Machine 
Protection

Central Safety 
System

Central ControlDatabases
SCADA Virtual Machines &

Computation cluster

Central Networks

VNC terminal VNC terminal VNC terminal

Control Rooms

VNC terminal

Remote Users

VNC terminal

RCA & RDA

Safety desk

Safety & MPS 
Desks

Safety desk

Clock & Time 
Distribution

TEON



CENTRAL CODAC Command & Control
CONTROL ROOM

PLANT

PLANT Group

Additional Heating

VNC terminal VNC terminalVNC terminal

Diagnostic 

VNC terminal VNC terminalVNC terminal

Session Leadership

VNC terminal VNC terminal VNC terminal

Sceience and visitors

VNC terminal VNC terminal VNC terminal

Machine technical responsibility

VNC terminal VNC terminal VNC terminal
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PLANT GroupPLANT Group

VM: 
aggregate/cache 

Plant Group

VM: 
aggregate/cache 

Plant Group

VM: 
aggregate/cache 

Plant Group

High level automation 
Main state machine etc..

Data Recording

SCADA VMs

SCADA VMs
Computation/ Simulation Nodes...

Access to 
Stored Data

MDS+
Database

MDS+
Database

MDS+
Database

Experiment CFGs

Diode-Gateway/Cache

CCON + NTP

Primary
Central

Networks

Secondary
Central

Network

Remote Computer Access Network



Plasma Control & Plasma Protection

PLANT

PLANT Group
RT

PLANT Group
RT

PLANT Group
RT

RT controllerRT controllerRT controller RT controller

VM: aggregate/cache 
Plant Group

CCON
Real Time display

Central 
Network

MDS+
Database

SDN monitoring 



CENTRAL CODAC SERVER / VM CLUSTER

PLANT

PLANT Group
RT

PLANT Group
RT

PLANT Group
RT

MDS+
Database

High Rate Data receiver

High Rate Data receiver

Distribute Data to users

RDA for 
Remote users



PLANT Group

Plant B

PLANT Group

Plant Unit A Protection Plant Unit B Protection Plant Unit C Protection

Plant Group Protection

Delegate machine 
protection as close to 
the plant as possible

Plant A

Plant Protection Plant Protection

Actuator Sensor ActuatorSensor

Plant Group ProtectionKeep it simple.
Take sensors directly 

from wherever needed

Sensor

Central Protection
Minimise use of 

central protection 
functions

Higher SIL function 
as close to the plant

Reliability much more 
important and difficult 

than availability.



CENTRAL CODAC SERVERS

PLANT

PLANT Group
RT Actuator

PLANT Group
RT sensor

PLANT Group
RT Sensors

Decision: 
Plasma

protection

VM: aggregate/cache 
Plant Group

CCCS

RT Models:
Plasma 

Protection

Actuator: 
Plasma Shape Control

Plant A

Plant Protection

Actuator

Plant B

Sensor

Plant Protection

Gateway to 
Machine protection

Plasma 
Diagnostic Codes


