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FUSION

ITER is the upcoming world’s largest tokamak nuclear fusion reactor, which is
expected to bridge the gap between experimental and industrial fusion energy
applications. It is being constructed by 35 countries and provides a major
challenge for integrating all the components that are being developed in different
parts of the world.

A control platform that is being developed for the reactor is CODAC (Control, Data
Access and Communication). This platform has to be capable of controlling tens of
thousands of signals from hundreds of different servers, and requires a separate
test environment before integrating everything into a single coherent system. This
CODAC test environment is called ITER Control Model.

Objectives

* Test environment for new releases of CODAC software
CODAC is a system that comprises of many software components that are in a
constant development and require continuous testing.

* Test environment for CODAC system scalability and stability
CODAC is expected to handle up to 1000000 process variables (PVs) and gather
experimental data with up to 50 GB/s (~2000 TB/day).

* Test environment for validation of different plant systems
There may be compatibility issues between different plant system components
that were not tested during the development process.

* Qperator training environment
Control Model will serve as a perfect training platform by providing a CODAC
interface with a limited number of systems.

* Full-scale real-time simulation of the reactor
Control Model will evolve into a full-scale simulation that is able to process
signals from many different modules in real-time.
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ITER Control Model is a smaller scale version of the CODAC control system. CODAC
is divided into 3 separate layers: main system services; 18 different control groups
responsible for specific parts of the reactor; instrumentation and control (I1&C)

interfacing CODAC to physical components of the plant.

POM = Plant Operation Network
TCN = Time Communication Network
SON = Synchronous Databus Network

Legend

DAM = Data Archive Network
CIN = Central Interdock Metwork
CSN = Central Safety Network

Central supervision & automation, monitoring and data handling

Human Machine Interface
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ITER Control Model will comprise of all main modules from CODAC, which will run
as virtual instances on a single server. Control Model is not expected to have any
physical plant system I&C’s, but it is planned to have interfaces to external

simulators, providing a full-scale simulation of the reactor.

Milestones

 Step 1 (late 2014 / early 2015). This will include simulating services that are
required for performing most basic functions of the plant.

e Step 2 (mid 2015). This part adds simulations of interlock and safety servers
that are responsible for an emergency shut down of all systems in the plant.

 Step 3 (late 2015). This is the part where virtual plant system 1&C’s are added
and generate signals that would otherwise come from the physical plant.

e Step 4 (early 2016). This part implements a fast controller and high
performance networks, which are used for real-time interaction with the plant.

* Step 5 (mid/late 2016). This part includes external simulators that are outside

the scope of the Control Model itself.
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