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7

interlocks

Overview of interlocks architect.

Central Interlock System

PLC workshop at ESS 29-30 August 2013

Hardwired Architecture (hardwired loops)
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Slow Fast
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7 Local interlock function

interlocks

Central Interlock System
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7 Central interlock function

interlocks

Central Interlock System
Slow 3IL-3 Interlock action Fast 3IL-3
Architecture decission Architecture
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Slow Fast
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X detection -y
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> Inputs: SRD

interlocks

System requirements, in different domains:

» Design: “the criteria in the |IEC 61508 apply for the design of the CIS”
» Architecture: “one or more units of central redundant control logic”
» Network: “dedicated redundant communication network”
» Dependability:

» 99.9% inherent availability

» 99.6% overall reliability, over two 8h-shifts
» Maintainability:

» “The CIS shall be designed with sufficient built-in redundancy to allow the
maintenance without removal of the entire system from service.

» Operability:
» The CIS shall be designed to be continuously operational 24h/24h

»“dedicated engineering console for its internal monitoring”
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=7 ITER Central Control Systems

interlocks

4 Main Control Room Back-up Control Room n
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Process CIN:

» Critical communications

» Redundant (loop closed
at PIS level)

» CIS-PIS interlock events/

Elh Elh
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actions
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=7 Modular design

interlocks
Central Interlock System CIS architecture based on modules:
|_to CODACICIS Supervisor Module > List of interlock functions as input
interface Slow Controller

> Division between

Systems Protection

Module * Interlock functions
Slow Controller * System functions
Coil Protection » Main criteria met:
Module
Slow Controller * Installation
: * Operation and maintenance
Plasma Protection
Module

* Performance requirements

Fast Controller

CIN * Integrity requirements
Other PIS Hardwired Architecture Other IS
- (hardwired loops) >
Fast Architecture Slow Architecture
Fast Controller/s Slow Controller/s
I PIN ]
Plant Interlock System
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7

interlocks

Central Interlock System

|_to CODAC/CIS

Supervisor Module

interface

Slow Controller

Systems Protection
Module

Slow Controller

Coil Protection
Module

Slow Controller

Plasma Protection
Module

Fast Controller

Other PIS
-

Hardwired Architecture

(hardwired loops)

Fast Architecture

Other HIS

Fast Controller/s

Slow Architecture

Slow Controller/s

PIN

}

Plant Interlock System

Modular design

Supervisor module:

» In charge of CIS functions &
“administrative” tasks

> Interface with CODAC

» Management of the operating state
within CIS

» Interface with Critical Logging server
» Alarm management

» Centralized management of masking or
bypasses of signals/functions

» Time signal propagation
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> Modular design

interlocks
Central Interlock System Systems Protection module:
_to CODACICIS Supervisor Module > In charge of interlock functions related
interface Slow Controller Clegs
to utilities
Systems Protection * electrical power
Module
Slow Controller > | ° vacuum...

Coil Protection » Required during all ITER operating

Module phases
Slow Controller

» Incorporated already in first version of

Plasma Protection CIS
Module

Fast Controller

l

Other PIS Hardwired Architect Other PIS
ardwired Architecture
= I

(hardwired loops)

Fast Architecture Slow Architecture

Fast Controller/s Slow Controller/s

Plant Interlock System
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=7 Modular design

interlocks
Central Interlock System Coil Protection module:
|_to CODACICIS Supervisor Module > Implements all magnet protection
interface Slow Controller .
functions
Systevas :rtlnection * including interface with hardwired
odule . .
S e _ loop (open/close + monitoring)
* via profibus + remote 1/0
Coil Protection >
Module » Plus all functions required outside
Slow Controller maintenance phases (i.e. during
Plasma Protection powermg)
Module > Will allow its disconnection during
CIN STM/LTM
Other PIS Hardwired Architect Other PIS
arawire rcnitecture
- (hardwired loops) >

Fast Architecture Slow Architecture

Fast Controller/s Slow Controller/s

| PIN )

Plant Interlock System
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=7 Modular design

interlocks

Central Interlock System

| _to CODAC/CIS Supervisor Module
interface Slow Controller

Systems Protection R
Module Plasma Protection module:

Slow Controller

= » Only module implemented in fast

Module architecture
Slow Controller . .
» Implements all fast interlock functions
e T s required during POS + TCS
Module

» Implements interface with PCS

Fast Controller

» Will allow its disconnection during

Other PIS _ _ other {is STM/LTM
- Hardwired Architecture >

(hardwired loops)

Fast Architecture Slow Architecture

Fast Controller/s Slow Controller/s

Plant Interlock System
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7 Interlock Operations

interlocks

CIS Operation Infrastructure:

Main Control Room

[————~"~"~"""~"""~"""™"™""""""""777 1 Back-up Control Room
1 ) CIS Engineering | _ CIS Engineering
|CIS Supervisor Workstation | CIS Supervisor Workstation

|
Interlock : Interlock
Desk : Desk
| A
|
' |

= /

CODAC :

terminals | Interlock Desk:

Plant System Expert | * Redundant dedicated infrastructure
: CODAC(CIS * Directly connected to CIN — CIS
: N Supervisor module

N i * Isolated from CODAC’s PON

e — | * For critical & non-critical operations
: |
|
|
|
|

————————————————————
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7 Interlock Operations

interlocks

CIS Operation Infrastructure:

Main Control Room

0 T Back-up Control Room 1S Eniner

|CIS Supervisor Wornkgsmﬁonng : CIS Supervisor Worr;?smme:onng

|

: Interlock : Interlock

: Desk : Desk

o | /

N g

! _conac :
CIS Supervisor: CIS Engineering Workstation:
* Devoted to CIS Expert 333{.\5‘ * Devoted to CIS Expert
* SCADA to manage all CIS & PIS critical >~| * For maintenance & engineering tasks
actions : *Sw/Fw update
* Also used for conventional monitoring *Controller/network monitoring
* Direct access to archiving server (critical * Direct access to all controllers through
archiving, conf. database) Engineering server

————————————————————
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=7

interlocks

CODAC Gateway:

» For non critical communications
» System monitoring

» Convert CIS variables to PVs

Other systems

Eth. Switch

A

Engineering Server:

» Implements critical configuration
& updates in controllers

» Some configs. may be read from
archiving server

» Managed from Eng.Workstation
via remote terminal

Server Room
(bld.71)

CODAC/CIS

Test Platform:

» Independent from CIS, used to test new

developments

» Will implement some CVS solution for CIS

SW versioning

» Engineering server will get CIS updated

from this platform

//’

Central Interlock

System

Engineering
Server

Direct hardwired

links
(fast-fast)
(slow-fast)

O

Supervisor
Module

Systems Protection
Module

Coil Protection
Module

Plasma Protection
Module

CIN-

P1

Eth. 3@]—

CIN-P1
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> Summary

interlocks

I-Main Control Room
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CIS Supervisor Workstation CIS Supervisor Workstation

| I | :
Central Interlock System: | | | |
: Interlock : : @ Interlock |
! Desk ! ! Desk !
» Architecture ready to host "", -------------- ,_" ,N_A““ | ,““

interlock functions: |:':|em.smm

* Presentation tomorrow...

=== —==--=——mmm - | fr==——=————————f-——————————— |
. . | Server Room S I 1 ) Back-up Server Room |
* Flexibility for operation & | (bld.71) Server ! ! Engresring (bld.24)
. | S I I |
maintenance | e £J ! : _@_ !
I I 1 CIN-A |
* Assures overall process PN l i e i
. .. y X Archiving
capacity & timing B st : : supareo Sever’ |
| er 1 | |
requirements : _ : : -Pr :
! Sysierns Profecion CINP1 | P2 g !
> Availability, Re|labl|lty and ICentral Interlock -— : : —- Central Interlock |
. . . I System T System !
Integrity requisites met : L S e “vose A !
| | Direct hardwired |
| links |
| |
| |
| |
l I
| |
{ |

]

1

1

—— - 1

........... =P .
| + TED |
1

1

1

1

J

L}

1

1

1

: _.EE\.- .......... (fast-fast)
| 3

1

1

1

L

1 Direct hardwired wsm:‘mfcm T B | (slow-fast)
. links dule i
! (fast-fast) :
(slow-fast) 3 ,ﬁ
Eth. Switch | { Eth. Switch :

i :
+ :
. I
EJ ! CIN-P1 CIN-P2 :
. | :
i prmemfme e A .|

i

3

Test Platform |
v # Discharge
Fast Architecture Slow Architecture Loop
Fast Controller/s | | Slow Controller/s
| PIN | 3x Remote /O

Plant Interlock System(s)

PLC workshop at ESS 29-30 August 2013



