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Synopsis

e ITER Project Quick Start

e System Scope & Management Challenges

e Some Current Activities
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What are ITER’s AIms?

The overall programmatic objective:

» to demonstrate the scientific and technological feasibility of fusion
energy for peaceful purposes.

* The principal goal:

 to design, construct and operate a tokamak experiment at a scale
which satisfies this objective.

* ITER Is desighedto confine a plasma in which a-particle heating
dominates all other forms of plasma heating:

= |ITER will be the world s first experimental fusion reactor with a self-
sustained burning plasma of several hundred seconds (Inductive
operation) to several thousand seconds (Non-inductive operation)
duration
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DChaIIenge #1: Long Plasma Pulsesj
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Fusion Power Production in ITER

ITER Plasma:

R/a: 6.2m/2m
Volume: 830 m?
Plasma Current: 15 MA
Toroidal field: 9.3T
Density: 1020 m-3

Peak Temperature: 2<102 K

FusionPower: 500 MW
Plasma Burn 300-500s
(“Steady-state” ~3000 s)

D,, T, Fuel
'.’ﬁ'_"ll:_.

d// «—— Blanket:
D¥*+T? neutron absorber
| PowerPlant

Li-->T

High temperature

de*(3.5MeV)//
N(14MeV) ////

- Divertor:
particle and heat exhaust

He, D,,T,,
Impurities
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DChaIIenge H2: Nuclear Installation
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Overview of the ITER Tokamak
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Plasma Diagnostics

VESSEL WALL
(Distributed Systems)

UPPER PORT
(12 used)

EQUATORIAL PORT
(6 used)

e =

DIVERTOR CASSETTES

(6 used) (16 used)

 About40 large scale plasma measurements systems foreseen:
+ Measurements from DC to v-rays, neutrons, u-particles, plasma species
« Diagnostics required for protection, control and physics studies
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ﬂChaIIenge #3: Huge and Complexc]




ITER Construction at Cadarache

ITER Site preparations advancing - platform leveling complete

[

CEA Cadarache Site
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ITER Site End of Construction
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ITER Site End of Construction
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ITER Reference Project Schedule
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Synopsis

e System Scope & Management Challenges

e Some Current Activities
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A conceptual design of CODAC was developed by Jo Lister, with support
from the fusion community, in 2006 and 2007.

Brief History

This conceptual design was successfully reviewed in Nov 2007.

A CODAC
2008.

group started to form at ITER Organization Cadarache In spring

Today that group counts 14 and will raise to 19 at the end of 2009.
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Brief History

A conceptual design of CODAC was developed by Jo Lister, with support
from the fusion community, in 2006 and 2007.

This conceptual design was successfully reviewed in Nov 2007.

A CODAC group started to form at ITER Organization Cadarache in spring
2008.
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CSS: Central Safety System

[ICATEDRCS 2009 Kobe, Japan, October 12-146, 2009 o



Definitions

. A The primary goal of ITER I&C isto
ensure all ITER Plant System |&C
- ~ are designed, implemented and
ITER 1&C SyStem B integrated such that ITER can be
operated as a fully integrated and
automated system from a single
main control room.
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|18&.C: Instrumentation and Control

CODAC: Control, Data Access and Communication
CIS: Central Interlock System

CSS: Central Safety System

[ICATEDRCS 2009 Kobe, Japan, October 12-146, 2009 i



Definitions

-
-
'.i-

ITER [&(

WECO005 An Overview of the ITER Central Interlock and Safety Systems, L.Scibile(ITER)

- an

T
o
!!!!!!
i

P

_ System

The primary goal of ITER I&C isto
ensure all ITER Plant System |&C
are designed, implemented and
integrated such that ITER can be
operated as a fully integrated and
automated system from a single

main control room.

"
=

=
-

i""

P

Legend:

|18&.C: Instrumentation and Control

CODAC: Control, Data Access and Communication
CIS: Central Interlock System

CSS: Central Safety System

[ICATEDRCS 2009 Kobe, Japan, October 12-146, 2009 o
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Plant System |&C ldentification

DChaIIenge #5

In Kind Procurement?
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Plant Breakdown Structure & Interface Matrix
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¥V ELM and Manifolds 15 sjo|efle o 0|0 0] o ]| o L L HAEAL AR AR, W 2> >
Blanket systems 16 * vd B | A . > | > . o |V A PAC AP PR P, ﬂ o > x| >
Divertor 17 " | o || # o | & ol |y W W APl
Fueling® WallConditioning 18 o | > r R APIL AP FIAPAP. . o | i )]0 > w o | >
Machine Assembly&Tooling 2z || ® |« |+ | > Xl P> o . AL AL A PSP o || | >
Remote Handling System 232> | & [ | & |2 || > AR IR x> . > d LA EACd P B P x| e 2|2
Cryostat 24 @ | » > > o | XXX ]> . . . > v v
Cooling Water System 26 w0 |w]lyp x| @ el @ # (BN AN ARE R o | o | | »
Thermal Shield 27| @ | » Sl x| :;- :. . ° > = >
Vacuum 1| | | x| X X|]e | Xl . .| efle|>x|e|x|X|> o v |7
Tritium plant 32 MK PR K] K] b . o W . LH W A AP,
Cryoplant & Distribution 34| # | > XU > Kle|Xx] o .y . o | o 2 7 i vl
Coil Supply&Disbibution 41| # P ’ P L] v | v v v ||V
H&LD Power supply 42
SSEN 43| & L] L] | & w & L ] [ ] L ] ] [ I ] [ ] o | W . | # ] & | & | @ L] [ ] L] L] L] L]
Cable Trays System 44 | >
_LODAL - - N Ll 'H‘?‘ - slleojeole ¢y L v L | visl|> Yivly 1"'1'""'" |.|_
Cantral Intedock systeny 46 | o TAL AL W . o | W W o || v AL AL MR o | | ry
Plasma Control System 47
Central Safe tem 48| o s o . v iv v o | v | | LAl ARAE AL
IC H&CD system 51 | > e L . L] o | e wle o |
EC H&CD system 52 . | Al * > > . .| d by AL AL AT AR
Meubral Beam HECD system 53 W | * || ol | ol o | W W W I wle x|
Lower Hybrid H&CD system 54 e | > . . P . o | > 2| |
Diagnostics ss|@ | || XX X]|X]e|X|X]®]2 . > |- s | 2| x|+]> A EAEIAC AP
Test Blanket Modules Sys 56 o | M oM ¥ o L] . w (] o W |
Port Plug Test Facility 58
Site 61 v W W | W . W | " LA A P, o | v ALK A
ReinforcedConcreteBuild 62 | oF | [ [ |||V 8 | | || & | | . v | A DA AR AR AL, b AFa C A,
Steel frame buildings 63 > v o | . v | v el || V] v AlA 2
Radiolg & Env Monitoring 64 X - b * LR ' 2| W o W b
Liquid®&Gas Distribution 65 | xSl S AL A AR . v |2 v || S S S - =" 50 £ £
|RadwasteTreatmentfStorag 66 HIX|SIHAUNE > X . 4 o il W] Click the white cell on the left create/delete interfaces
Access Control &Security 69 x| e ¢ Al documents are approved.
Site Dutside Platform 70 ® There is at least one document to be approved.
External Services 98 2 Aninterface is identified, but no documents are generated,
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ﬂChaIIenge #4: Plant System Integration?

DChaIIenge #5: In Kind Procurement?

Strategies to master it...

« Standardization

« Plant Control Design Handbook (PCDH) and associated documents
« |ntegrated Product Teams (IPT)

« Early delivery of CODAC Core System (mini-CODAC)

« Plant System |&C information gathering (plant profile database)
« (Good interface definitions (interviews)

« |nterface control documents (S-1CD), Interface Sheets (1S)

« Follow up by iIncremental reviewing and designing
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Objectives of Plant Control Designh Handbook

The Plant Control Desigh Handbook (PCDH) defines methodology,
standards, specifications and interfaces applicableto all ITER
Plant Systems Instrumentation & Control (1&C)

|&C standards are essential for ITER to

« Integrate all Plant Systems into one integrated control system
« Maintain all Plant Systems after delivery acceptance

« Contain cost by economy of scale (spare parts, expertise)

The PCDH Is applicable to all Procurement Arrangements

ITER Organization (10O)
* develops,

* supports,

* maintains and

* Living document
 Latest release May 2009
« New major releases each year

« Publicly available
» enforces bt .
poffenene 1ter orgforgfteamich dicidicodac/FPagesidefault aspx

these standards
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PV and Signal Naming Convention

Fmr any plant system signal or plant system PV reflecting an |1&C signal:

'PPPPPP TTT-NNNNIAAAA[RRRR]-SSS

|Fr:}| any other PV:

PPPPPP-TTT-NNNNFFFFFFFFFFFF

- S .. - - S, S S .. - G .. e O

| PPPPPP = Project Breakdown Structure level 3 identifier.
'TTT Functional Category Designator (managed by DO).

' NNNN = Sequential Number (managed by DO)

Comnrand: 26 CRC2-PV-10.PCVZ10-CRC
* State 2ECCC2-PV-10:-PCYYI10-CRC
" Pressuresensor 20 COC2-MP-10PT10-CRC

ssssssssssssss
2B CCC2-MP-10

Component ID

defined by Project Office

e —r |

alvalve
26 CCC2-Pv-10
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PV and Signal Naming Convention

For any plant system signal or plant system PV reflecting an I&C signal.

PPPPPP-TTT-NNNNIAAAA[IRRRR]-SSS

For any other PV:

PPPPPP-TTT-NNNN{-FFFFEFE FFFFF

: AAAA = identify sensor/actuator class using the ISA-5.1-1984 (R1 9 12) standard for
I instrumentation symbols and identification.

: RRRR = identify several sensors/actuators of the same class [opticnal].

| 955 = identify the signal type.

' FFFFFFFFFFFF = free identifier (length limited to 12 characters.)

L___

Command: 26 CCC2-PV-10:FPCVZ10-CRC
®  State: 26CCCZ-PV-10PCYY10-CRC
" Pressure sensor 26 CCC2-M2-10PT10-CRC

Signal ID

defined by CODAC

pressure sensor
‘ . 26 CCC2-MP-10

Fressure controlvalye
26 CCC2-Pv-10
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Plant System |&C Life Cycle

PS I8C Life Cycle: from design to operation & maintenance

L o R P e ey T
% ]y o detins =ty et

23 ,!;!..'.-'-_' ! e Spaioad '

ché‘ckpﬁints

Including

T o — o — —

P35 integrated
commissioning

Well defined ==
deliverables | maintenance

\\ [ Chapter 3, PCDH v 4.1 ] /

A R R P
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|&C Integrated Product Team

Coolitg Woter

Cryslant and -distilbution o eewsmssesese
I&C IPT
Blark et Deputy: |. Yonekawa
Divearfor N. Utzel
Cryostat Mdgnets
Thennal Shisld / Coil Poswrer Supsplies
Coordination Group
GL GL GL GL GL GL GL GL
- | Busildiregs
”/"‘ steqdy State Bectiodl Fower Metwark
| Diagnostic Femoie Faxd Test Syhern Enginesaring
¥ Grop Handing Weman Blarios Ergrasarnirg banagemnnt PTWH n
Group Hit Call Goup
15 Suppaort Environme R
Contract ELLUS, A, | il Funeional Stardard
Toam Li=.cN ELLUS.JA | [CMINKD, | | EuLas, Croup ELLCM,IN Coarraton [PCDH)
ELI 1A INRL L CH K, o
EL! Finlace S
cocihnariian WES
LOOAL cana
Sokware
bachire
Fas |Pes Fas |Pes FHS Fas |Pes FES Proertion
17| % 61 | 62 18 51 | 52 T
LR REH 1| 15 3 3 it Dats
| Managernant
PEcPEz | (PEs|pes| (PEsS|PEs| [PRE{PES| |FEs|Pos| |PES|PES PBS PES PES | PES PGS
Lagend: #4127 | || 4 | n 63 | 85 | 31 | a2 By | 54 56 23 i | a7 36
3 ] 1] 31 ] RN Wy ] ]t 84 i) ] m 8
FPBS mmbiers
{Mumber of Plant s ; AL =
Systems In the PES) N - - ot

Mest 3upcoming Plant System

=E1'|1;1Fnaiarii7n’;_1gruup*s CODAC Engineering Team
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|&C Integrated Product Team

Coolitg Woter

Cryslant and -distilbution
I&C IPT
Blark et Deputy: |. Yonekawa
Divearfor N. Utzel
Cryostat Mdgnets
Thennal Shisld // Coil Poswrer Supsplies
Coordination Gr{y
GL 5L GL GL GL [EL L 5L &L GEL L GL
- | Busildiregs
//”" steady State Bectical Power Metwork
Coping & TDiognostic | | R R Tesst  Syen | | Engireming | oo,
¥ PR, tqjhle? E-;:J;"L I-I.:Tr.lm:'; Weman E-I:l-u:'. Eri rr:!' ra ".".'l';.!ll.'h'l '::I'r:I !}ﬁﬂp:‘:
&5 e Group Hiot gl Group | Mianagernant
upgort Er Envionme | Group
Conbract ,;“E;,',”' M ELLUS, &, ff Funciional Stardard | | |
ITER Seven Members
Organization Domestic Agencies
IO DA

Planning / Designing —  Detatling / Designing

Integration / QA [ Safety / Licensing / Schedule — Procuring/Manufacturing

Installation — Dewenng

Testing + Commissioning — Supporting installation

Cperation — ConformanceControlling
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Synopsis

e Some Current Activities
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Standards Decisions Taken/Prepared

Taken

Outstanding

EPICS as middleware

Cubicle standard soon finished
(single brand)

PLC equipment: Siemens S7
(Industrial and SIL3)

Signal Handbook defines
standard signhal conditioning.
(to be released this year)

Red Hat Linux as major OS

MDSplus

Application environment: Java,
Eclipse, RCP,CSS

Real Time Operating System

IEEE 1588 time synchronization

Standards for High Performance
Networks

COTS as much as possible

Standards for Fast Controllers
(chassis based)
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Network Architecture Design

~150 Consoles/\Workstations
~ 70 CODAC Servers
~200 Plant System Hosts

~800 EPICS |OCs

Central Supervision

CODAC Server

CODAC sarvicas

CAC | CAS

—

CODAC Server

CODAC apps
CAC [ CAS

=

|

|

Operators, Scientists, Engineers, Technicians

User Usar User
Workstation Workstation Waorkstation
CAC CAC CAG

ERPICS

T
I

i
f% —
-
T

CODAC Servor

CODAC sarvicas

CAC I CAS

I—

CODAC Sarver
CODAC apps

CALC FCAS

CODAC Servar

CA GWY

CAC INCAS

ITER Subsysteam Supervision

— s

ITER Subsystam

LASAL CASMCAL CAS
lant System Host(] Fast Controllar Roemote 110
Soft 10C Soft 10C I0C

|

T

Plant System

AS

Fast Controller

10C

PLC

[T

PLC

PLC

Actuators and Sensors

| |—

.

10 Plant System Groups or Subsystems (vellow) each consisting of X Plant Systems (gray)
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Directory Sarvice
CAC [ CAS

&
>

CODAC Server
Soft I0C CIs
CAS
CODAC Server i :
Soft 10C | m}
CAS ==
Legend
A Channal Access
CAaC Channel Access Cliant
CAS Channel Access Server
WY Gateway
[} Input Cutput Cantroller
PLC FProgrammabla Logic Contrallar

OS5 layer 3 router

Q51 layer 2 switch
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Equipment Access

* Device Access by PLC

— Slow control: below 10Hz e S————

— Slemens SP/ >~ gmcﬂég of recommended modules
— Ethernetremote |O b T —
— Field bus v _l i et

e ——— s

» Device Access by F’CIe/PXIe enabled hardwarg |
— Fast cﬂntrol above10Hz K
- PCl, PXland PCI Express

Pxle 1056 chassis

- Selection to be done case by case

2
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Plasma Control System within CODAC

" Main Control Room
Operator desks

oY

ity F vy

sma Control |
System L

wall conditioning & Tritium remaoval
axisyrnmetric magnetic control
FW and divertor power and particle flux control
kinetic control

s non-axisymmetric stability control
| rE{q:r:;tr:J:::‘mr disruption mitigation and controlled shutdown
exception handling

« Pla
t
lﬁ
Identification

Shape
reconstruction| |

Feal Time Metwork for Contral
= Plant Operation Metwark
= Central S5afety Network
Central Interfock Network
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Plasma Control System within CODAC

-

Remaote Participation

C.-_nEaI Timing

i (B

o,
e

el

Global Plant

Control Data
seitee Ve

-

[nlg'

e |

| =

P

Plasma

Control i

System

Fault
Identification

Shape
reconstruction

Equilibrium
reconstruction

wall conditioning & Tritium removal
axisymmetric magnetic control
FW and divertor power and particle flux control

kinetic control

non-axisymmetric stability control
¥ | disruption mitigation and controlled shutdown

exception handling

062013
Conceptual design
Engineering design =

complete

06/2013
Algorithm |
development |~ Existing TKM

etk = 7 il

Main Contrel Room
Dperator desks

w8

o oo
Actuators
1212014 1212015 1212017
o Testingat - Production of Integrated
PCS software

- commissioning

s . RETHEN JTTR L LWLt}

L eriralk

1212018
first plasma

ICALEPCS 2009, Kobe, Japan, October 12-16, 2009

Page 42



Remaote Participation

) |
e
w~

Plasma Control System within CODAC

Rl
LPE—'H

Il'm

CEl'IE‘EI Tn'nlng

T

ebiges

n?n?&‘ﬂiﬁ:

Pulse

Global Plant

Control

Data
ge |

—

L

-

| Identification

Shape
reconstruction

System

Plasma Control |;

T—

non-axisvmmetric stabilitv control
TUP110 ‘Status of the conceptual design of the ITER PCS', A. ‘Wmta (ITER)

wall conditioning & Tritium removal
axisymmetric magnetic control

== FW and divertor power and particle flux control

kinetic control

Main Contral Room

|

Dperator desks
e |

F

I | -
== hm
EI'lE'H'I!'
Hanal sesid &

Challenge #6: High Perfarmance Networks

Conceptual

UEIEM 3

design

NET

Engineering design e
complete

e ——

W

06/2013
Algorithm
% development

:‘Elmi_@uh
| Actusatars
1212014 1212015 1212017
Testing at Production of " Integrated il ; 1%1’2:]13
Existing TKM PCS software commissioning irst plasma
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High Performance Networks

Name Requirements Purpose Status

30 frames fsec -1024 % 1024 frame . - . *ossless- 10GigE Vision;
AVN S Visualization Vo 1
Audio/Video Network Diagnostics *required very late 2018 Il

200 camera positions fwith audio],

10 large display screens,
100 T displays over ITER site

Surveillance

EDN

Event Distribution
Network

Event latency - 10 ps

Event
distribution

Mousecase foundfor 10usec
Shall be merged with S0

TCN

S0 to 100 nsec resolution with 5%
to 10% jitter

Synchronization,

IEEE 1588
WMEF from Micro Fesearch

, — Trigger,
Time Communication T Lt White RabbitInitiative;
Network P CERN hitp Hwsins. o bt org
SDN Contral Loop (acquisition, transfer, Plasma *UDP-bazed/switched fabric netwarks
calculation, actuatar): *Reflective (Shared) Memoary Metwork
Synchronﬂus Data Bus *0.5t0 100 m=ec with 1% jitter & Feedback *De-facto standard PCl-express as local
Network payload 20to 40 Mbytes/sec Control computer bus interface could bridge the

*10to 100 ps with very low
payload

Plasma Control System requires deterministic,

quasi real-time communication and time

synchronization between distributed nodes

tirne gap to the next yvears

*that all computer systems (also in plant
systems) need one armore PCEe x 1b
slots to haold any communication netwark
card

*that any netwark solution must have
FCle computer interface

*dealy, If possible, the concrete netwaork
solution by some years.
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High Performance Networks

Name Requirements Purpose Status

30 frames fsec -1024 % 1024 frame . - . *ossless- 10GigE Vision;
AVN S Visualization Vo 1
Audio/Video Network Diagnostics *required very late 2018 Il

200 camera positions fwith audio],

10 large display screens,
100 T displays over ITER site

Surveillance

EDN Event latency - 10 ps Event MNouse case foundfor 10usec
o _ distribution Shall be merged with S0
vent Distribution
Network
TCN ?D:E;D.Iil[tnsec resolution with 5% Synchmnization. |[EEE 1288
_ o e Trigger WMRF from Micro Research
Time Communication T et \White Rabbit Initiative:
Network IMestaip CERN http: /.ot org
Contral Loop (acquisition, transfer, *UDP-bazed/switched fabric netwarks
SDN calculation, actuator): Plasma *Reflective (Shared) Memary Metwark
Synchronﬂus Data Bus *0.5t0 100 m=ec with 1% jitter & Feedback *De-facto standard PCl-express as local
payload 20to 40 Mbytes/sec Control computer bus interface could bridge the
MNetwork *10ta 100 ps with very law time gap to the next years
payload
Specify:
*that all computer systems (also in plant
Plasma Control System requires deterministic, SySteme) Nesd ang DEMBTe FUSEN 1o
: : : : _ slots to haold any communication netwark
quasi real-time communication and time card
: ; : . *that any netwark solution must have
synchronization between distributed nodes PCle camputer interface

*dealy, If possible, the concrete netwaork
solution by some years.
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High Performance Networks

Name Requirements Purpose Status

30 frames fsec -1024 % 1024 frame . - . *ossless- 10GigE Vision;
AVN S Visualization Vo 1
Audio/Video Network Diagnostics *required very late 2018 Il

200 camera positions fwith audio],

10 large display screens,
100 T displays over ITER site

Surveillance

EDN Event latency - 10 ps Event MNouse case foundfor 10usec
o _ distribution Shall be merged with S0
Event Distribution
Network
TC N 50to 100 nsec resolution with 5% Synchmnization |[EEE 1288
_ o e Trigger WMRF from Micro Research
ime Communication TimEStE;m White Rabbit Initiative:
Network 5 CERN hittp:ffwww. obhwr,org
Contral Loop (acquisition, transfer, *UDP-bazed/switched fabric netwarks
SDN calculation, actuator): Plasma *Reflective (Shared) Memary Metwark
Synchronﬂus Data Bus *0.5t0 100 m=ec with 1% jitter & Feedback *De-facto standard PCl-express as local
payload 20to 40 Mbytes/sec Control computer bus interface could bridge the
MNetwork *10ta 100 ps with very law time gap to the next years
payload
Specify:
*that all computer systems (also in plant
Plasma Control System requires deterministic, SySteme) Nesd ang DEMBTe FUSEN 1o
: : : : _ slots to haold any communication netwark
quasi real-time communication and time card
: ; : . *that any netwark solution must have
synchronization between distributed nodes PCle computer interf ace

*dealy, If possible, the concrete netwaork
solution by some years.

[ICATEDRCS 2009 Kobe, Japan, October 12-146, 2009 e



High Performance Networks

Name Requirements Purpose Status

30 frames fsec -1024 % 1024 frame . - . *ossless- 10GigE Vision;
AVN S Visualization Vo 1
Audio/Video Network Diagnostics *required very late 2018 Il

200 camera positions fwith audio], SLII"'».-"Ei”anEE

10 large display screens,
100 T displays over ITER site

EDN Event latency - 10 ps Event MNouse case foundfor 10usec
o _ distribution Shall be merged with S0
Event Distribution
Network
TC N 50to 100 nsec resolution with 5% Synchmnization |[EEE 1288
_ o e Tridass WMRF from Micro Research
Time Communication Mgget, \White Rabbit Initiative:
Network Timestamp CERN http: /.ot org
Contral Loop (acquisition, transfer, *UDP-bazed/switched fabric netwarks
SDN calculation, actuator): Plasma *Reflective (Shared) Memary Metwark
ynchmnﬂus Data Bus *0.5t0 100 m=ec with 1% jitter & Feedback *De-tacto stan_dard F'CI-E}{nress_ as local
payload 20to 40 Mbytes/sec Control computerbus interface could bridge the
Network *10ta 100 ps with very law time gap to the next years
payload
Specify:
*that all computer systems (also in plant
Plasma Control System requires deterministic, SySteme) Nesd ang DEMBTe FUSEN 1o
: : : : _ slots to haold any communication netwark
quasi real-time communication and time card
: ; : . *that any netwark solution must have
synchronization between distributed nodes PCle camputer interface

*dealy, If possible, the concrete netwaork
solution by some years.
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CODAC Core Systems and mini-CODAC

CODAC Core Systems will be a well defined product to be exported to dll
Plant System [&C developers.

CODAC Core Systems will comprise some hardware and dll software required
to develop, interface and test plant systems [&C.

mini-CODAC will be a lightweight subset of CODAC Core Systems.

mini-CODAC will be a portable SCADA system based on EPICS and Open
Software tools.

CODAC Core Systems software comprises communication middleware
(EPICS, IOC....), plant system self-description -schemas and —tools plus SCADA
functionalities.

CODAC Core Systems will be released on d yearly basis with the first release
planned for February 18, 2010.

MOCO04 Development of the ITER CODAC Core Systems, F.DiMaio(ITER)
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Plant System Self-Description

A concept of providing all the necessary information about
Plant Systems along with the Plant Systems themselves.
The ultimate goal is to make both Plant Systems I&C and
CODAC software system-neutral, decreasing hard-coding
of system specifics and increasing software configuration
by external data.

Self-description will be based on state-of-the-art XML tools
and technologies.

Hid
= _1lam

=

& data S dvnamic F5H stafic Davelfools Fragrarm
e pararmetars configurafion project files develonment

Plant System Davelopment Envirenment

. r ag 5} &

SCADA dded Device
PSH software Programming Frogramming r
5 data FSdavicas dvnaric PS5 devices programs +
paramelers static configurafion

Plant

SCADA frontend  Fast Acquisition Computers Feadback Loops Computers =low Controllers {PLC)
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Plant System Self-Description

CODAC test data
l-irq_\‘

FPSdevelopment progress

ﬂlrﬁm _\—ﬁh a
‘\L:? oM t
- dfndgemen
LI-.-—.{‘:-?H- & g
"-‘-'—-. =

PS5 requlrarments CODAC Designer
and heeds

CODAC Systems Central Database  Self-description Toolkit
10 |

- — - S S S e
4\ PCDH deliverables
Frobism @ PS5 parameters yini.copac L‘-E.—i

repot !
| ®@ > 3 mn
e Dperalar CODAC Systems

P& response

P& PS Designer ‘
descrintion PS programmer

& data S dvnamic F5H stafic Davelfools Fragrarm
6 pararmetars configurafion project files develonment

- Plant System Davelopment Envirenment

B & & 8

e SCADA Embedded Devices PLC
PSH software Programming Programming Programming

5 data FSdavicas dvnaric PS5 devices programs +
paramelers static configurafion
Plant
@

SCADA frontend  Fast A{‘-CLLIIEFH!JFI Computers Feedback Loops EW‘I”IFUI’_&I’B

Self-desc Storage  Self-description Toolkit

Slow Controllers (PLC)
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Plant System Self-Description

C.‘DD,&C? test data PS development prograss
CODAC :

# @ E | : . " 0 M:%Emem

CODAC Systems  Central Database  Self-description Toolkit PS5 reqlireiments CODAC Designer
0 and heeds

DA |

‘44 PCDH deliverables
Froblem @ PS5 paramelers yin.cooac b g
ol _@—’

o— B8 <08 &

PS {'}pemtar _ _
po o CODAC Systems Self-desc Storage Self-description Toolkit C"ESC."J'IGE‘J'G.".' T pm—
& data S dvnamic F5H stafic Davelfools Fragrarm
pararmetars configurafion project files develonment
Plant System Davelopment Envirenment
] e e
MQCO004 Development thhe ITER CODAC Core Systems, F. DlMam{ITEH}?
olALIA Embedded Lievices LL.
F'EH . Programming Frogramming Programming
S data FS devices dynamic FS devices programs +
paramelers static configurafion

Challenge #7 Data Drlven Auto- Conflguratlon

EEADA frontend Fast Ar:qumttlﬂn Computers  Feedback Loops Computers Slow Gantrmllars {PLC)
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Pulse Scheduling Requirements Analysis

Pulse Scheduling Data Flow

Scope of the Pulse Scheduling System r'-'-'-'—-—-—-—-—-—-—-—-;ég-l

Simulator
[TBO]

=

Plasma Control
System(PCS)

Experiment Sites
 J
List of Pulse Operation Pulse Supervisary
Algorithm I Scheduling Request Scheduling Control
I System System(SCS
ian Limits System Gatekeeper : y 4 ': )
-Algorithm of Butsn |4 ry 1 f I
consistency check Schedule . e
= | Schedule Storage !
!

- Executed pulse schedum

" | Dafa
-+t

Mirrored | [TBD]
[T80] « - Plant system Status L

- Process Data
_ - Executed pulse schedule Plant System

¥ ¥

POI= Plant Operation Ione
GOS = Global Operating Sate I
OLC = Operating Limits & Conditions .
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Contracts to come soon

Contract

Description

_ Number e e s e e . :

NEW |- CODAC Engineering Support (A Wallander) e e
i il el el
n_Lu:nnﬁ _|Sensulting for CODAC standard software/hardware environment 4.2
_I;i-‘lt].gug_ Design, Implement, Supply and Integrate Fast Plant System 4.5
II.'F-'I ﬂl-l.‘,ll:l? L Frototype Monitoring and supervising CODAC 4.5
Dh‘lﬂ'-l:lﬂﬂ_ L Supply mini CODAC application layer modules 4.5
ﬂhﬂ“ Prototype plasma control system architecture 4.5
HEEEEER R < cmware b support. Tools and procsdurs for requiremesnt tracking, documsntation, versioning,

Qlﬂ;_l;l_']g | testing. packaging. configuration contral ete, (A Wallander) 4.5
I'."l-‘l u-ﬂ‘l 1_ Develop tools to support self-description (D Stepanowv) 4.5
I::I-;-'r'-‘l:-r-;.l:ﬁz ....... Design High Performance MNetworks 4.5
D-10-0123 Design scientific data streaming 4.5
IZHE Evaluate highly available intericck architectures 4.5
P:_'l.E,-Qlﬁ Technology Integration Support 4.5
I:&-'l-l::i!-:ﬂ:'i? Assistance Contract Tor CODAC, Interlock and Safety - extension of CT/2008/1 2068 L Scibile 4.8
D=1 ﬂ‘-ﬂ1 o Cooperation Agrement CERN machine protection 4 65
D:-‘-tﬂ—nﬂﬂ H Analysis of fault scenarios for machine protection - 45
ﬂniﬂ-ﬂﬂE _|Development equipment for CIS 3 -HJ

D-10-023

Engineering models for plasma feedback control and protection

FPrototype Integration of Pulse Execution System

D-10-024

i e P

e

mbodado s sy o simle

SHRRIPARE R

Frototype evaluation of 182C safety swyastem architecture

alod s s S b PES TR HE B S TS B E B P I RS S S I T R

F B PR it
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Contracts to come soon

Contract

o NUmMber -t

MNEWVY

D-10-005
D-1o-0ne |

L-10-007

DrRosOne ;L

D-10-008

D-10-010

D-10-011

D-10-012

D-10-013
D-10-015
D-10-018
L-10-017

D-10-018 |

D-=10-020 | .

* CODAC Engineering Support (A Viallander)

Drescription

“IES Enginearing Support (L Scibile)

|Design. Implement. Supply and Integrate Fast Plant System

Prototype Monitoring and supervising CODAC

Supply mini CODAC application layver modules

Frototype plasma control system architecturs

Software O8 support. Tools and procedurs for requiremeant tracking, documentation, versioning.
testing. packaging. configuration contral ete, (A Wallander)

Develop tools to support self-description (D Stepanov)

Design High Performance MNetworks

_|Design scientific data streaming
JEvaluate highly available intericck architectures

4 Technology Integration Support

Assistance Contract for CODAC, Interlock and Safety - extension of CT/2008/1206 L Scibile
Cooperation Agrement CERN machine protection

Analysis of fault scenarios for machine protection

Development eguipment for CIS

Engineering models for plasma feedback control and protection

Challenge #8: Heavy Contract Management

|N.E"-'"!-"

:LoL2] i*-';.ﬂﬂﬂﬁ Tasks orders against Framework CT Engineering & Technical Support

S

ICALEPCS 2009, Kobe, Japan, October 12-16, 2009

Page 35



Example MCR Building Conceptual Design
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