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1\ A LOOK TO THE PAST
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* [1998] UNICOS (UNified Industrial Control System) was born at CERN as a need
to develop the LHC cryogenics control system. The goal was to create an
industrial control system covering the three layers of the typical automation

pyramid.
PcVue
SIEMENS

Schneider

iP Electric

—__SUPERVISION

A& "y

]

Communications Network

* [2002] UNICOS replace the PcVue SCADA and adopt ETM’s PVSS under the
CERN recommendation.

* [2004] UNICOS offered the choice of creating applications based on SIEMENS
S7PLCs

* [2009] UNICOS turned into de facto standard framework to develop industrial
control applications at CERN:

Cryogenics, Cooling, HVAC, Vacuum, Interlocks, ...

* [2020] The UNICOS framework has been extended to other kinds of applications
(i.e.: supervisory: [QPS,SURVEY], monitoring, ...)

°[2012] Re-engineering process
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Engineering Department

Q\/
A FLAVOR OF APPLICATIONS

Many UNICOS CPC applications done:

LHC Cryogenics

Detector and Test facilities cryogenics

Magnet Control System

Vacuum installations : ATLAS, CMS, ISOLDE

LHC collimators: Environmental temperatures

ATLAS Big wheels (motion)

AMS servomotors control

Detector gas control systems

Cooling and HVAC installations

Winding machines: HTS cable (hybrid with a Safety system)

Session 0: From specs to implementation
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Industrial Controls
Engineering Department

7\ UNICOS AND UCPC

- UNICOS 1s a framework to create control applications

UCPC: A basic package (Continuous Process Control) to develop
integrated process control applications.

LHC LHC Gas LHC
cryogenics Control Collimators
Interlocks

Process Control applications

Session 0: From specs to implementation
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USE CASE: SURVEY (No PLC)

ndustrial Controls @nlCEQ
0

Engineering Department

 LHC Inner Triplet magnet alignment (tolerance ~ 100 micron)
* Front End: FESA devices (DOMS, WPS, HLS, Steiner, ZT'S,

ESTOP, ...)

Central
Control Rooms

=) survey

WPS: streched-wire pos. system
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General Architecture
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» PLC is not UNICOS-like.

ndustrial Cont

Engmeermg Department

USE CASE: WIC (PLC NON UNICOS)

o Warm Interlock controller: monitors

the magnet and safeguards it from
overheating

Central
Control Rooms

Session 0: From specs to implementation
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Q»f
' FRAMEWORKS INTEGRATION

o At the supervision level, UNICOS framework reuses
some of the JCOP framework components

LHC Cryo &

LHC Fixed target Exp Magnet, Application

Experiments Experiments LHC GCS, ... Application packages
Applications Applications < %?glziges QFS, CIET...
UNICOS CPC P

package L

UNICORE (PVSS layer)

JCOP Framework
PVSS
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y UCPC PROCESS CONTROL Engineering Department ®ICE
7"\ DEVELOPMENT

Standards (or best-practices)

ISA-883 / IEC-61512 / IEC-61499 : Batch control / Distributed
systems

Open architecture for distributed control and automation,
applying object oriented techniques to process control

Organize objects into a hierarchy (process/equipment
hierarchy)

Well placed and separated code for the process control logic

Process control systems design: Object Orientation
Modularity: optimize design, tests and maintainability
Abstraction: only interfaces seen, reduces complexity
Generic: Any module can be plug-in without major impact
Re-use: Minimize engineering effort

Session 0: From specs to implementation
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@)
”“\ NOT ONLY A BUNCH OF DEVICES
UNICOS CPC provides libraries (control and supervision layers)

A well defined set of standard device types (objects), modeling
most of the equipment and needs of continuous processes and the
relationships between them.

m  I/O Objects m  Control Objects
v Digital I/0 v Controller
v Analog I/0 v Alarms

v Process Control Object
m  Field Objects

v OnOff m  Interface Objects

v Analog v Parameter (Digital, Word, Analog)
v AnalogDigital v Status (Word, Analog)

v Local

v AnaDO

A formalized way of :

o Define the control units of a process (ISA-88 standard: Batch
processes)

o Programming the specific process logic for those units

Session 0: From specs to implementation
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A\ OQUTLINE

UNICOS vs. UNICOS-CPC

Objects main functionality and connectivity
Objects

Relationships

From specs to implementation: Overview
Life cycle
Generation Tools
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7V UNICOS CPC OBJECT MODEL
;

Plant
Objects status Operator Parent Object

l l

Process inputs Manual Requests

Auto. Requests

5

Parameters

PLC internal Object Logic
Control

Engineer

Status

Orders

Process output otherbject
_ or orto
Child Auto Requests operator
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- OBJECTS & LAYERS INTEGRATION

Supervision Layer

In the Supervision layer the object presents the relevant

information to the operator and allow manual commands
SCADA

Human Object
BEE ' Requests \

SATVAC 180

Status | Trends| i | o | P
Status Operation Modes Alarms \ SCADA Object < HMI
Etz";z ’Em ::t:ua‘ F :arl‘\rr:erl\w: E Pla nt |nf0rmati0nk/ Pa rameters
on Inerloc
e o Operator | display
Ranges Requests Warnings
st (R ror -
RengeMac [ q00% | Manual [N :g zimu\a‘ed 1
Range bin 0% | ecive [N | Mool <= Auo r
O Digtal Output [ oFF | Postlion Warming - )
Manual Request || Object status
oniopen | omiciose | setvawe | me | mee | wmes |
AutoMode | ManuaiMode | Forccdtods | acksarm | eselest | A

Manual Request

Object logic

Control Layer

Auto. Requests Parameters

SIEMENS  Sgysider

Field Layer

Module 1: Automation: UNICOS Basics
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TCT: define the UNICOS Types

‘The model is supported by a meta-model
describing the properties of the model.

*TCT (Type Creation Tool) provides a drag&drop-
based mechanism to build new device type
definition described in XML

ificatio) Devicel:

typﬂ InterfaceParam1.

10 Hame Description "Elel:tm:al D\agrarﬂ Remarks FE

DEVICES CREATION: TCT

Document  User's  Edit

aPp R o  EHEX:

Engineering Department

hEBEaAavy DFS 8

O UNICOSModel
+ ¢ Information
- {4, Deviceldentification
- {4 DeviceDocumentation
- % FEDeviceIOConfig
4, FEDeviceParameters
4, FEDewviceInterlocks
- {4 FEConfigurationLogicRequest
- {4 FEDeviceAutoR equests
- {4 FEDeviceManualRequests
- {4, FEDevicealarm
- 4 FEDeviceEnvironmentInputs
- % FEDeviceQutputs
- M4 FEDeviceVariables
Ji SCADADeviceGraphics
- SCADADEviceFunctionals
- {4 SCADADeviceDataarchiving
- i SCADADHverDataSmoathing
- {4 SCADADEviceAlarms
- % SCADADeviceParameters
- {4 LogicDeviceDefinitions
- 4 DeviceTechnicals
M4, TargetDeviceInformation

| —

-

)] =) B B - B ) B )~ B ) B - ) - B~
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© AnalogInputDeviceType
- ) Information
- Deviceldentification
A DeviceDocumentation
- () UsetExpandable  true
DeviceDescripkion

[E] Description  Describes the devil
& » PrimitiveType  STRIMG
- () isSpedificationAttribute

. () MameRepresentation  Desd
L (O isvalueRequired  False

- A ElectricalDiagram
- A Remarks
- My FEDevicelOCaonfig

& FEDeviceParameters
- % FEDevicefuUtoRequests
- % FEDeviceManualRequests
- % FEDeviceEnwironmentInputs
- % FEDeviceOutputs
- &% SCADADeviceGraphics
- &% SCADADeviceFunctionals
- My SCADADeviceDatasrchiving

My SCADADriverDataSmoothing

£ SCADADeviceAlarms
- &% LogicDeviceDefinitions
- % DeviceTechnicals
- &% TargetDeviceInformation

] ) ] ) - -

Attribute

Descripkion

escribes the device according toits
unctionality

PrimitiveType

STRING

Attribute

Type

documentation

A

EN/ICE Web page
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UNICOS model

O UNICOSModel
¥ (73 Information
- M Deviceldentification
- M DeviceDocumentation
- My FEDeviceParameters
- FEDevicelnterlocks
- M FEConfigurationLogicRequest
- M FEDevicefutoRequests
- % FEDeviceManualR equests

() UserExpandable  true

2. A ManRegol
----- () Meaning  Manual Register 1
[E] Description  Manual Regisker 1
L (D) isCommunicated  true
ik 3 PrimitiveType  SHORTINT1G
F- A MABUMGR
£ 4 MMMOR,
b A MFaMoR
£ A MOnR
F- Ay MOFFR.
£ & MiewPosk
Pl MALACKR

A AeraDeAe

PN rey PO oy O O o O O O 18

TCT (TYPE CREATION TOOL

Engineering Department

(7 AnalogDeviceType
f-- ) Information

- M Deviceldentification

- M DeviceDocumentation
- M FEDeviceParameters

- M FEDevicelnterlocks

- M FEDeviceAutoRequests
- M FEDeviceManualRe

I Ny B r By B

// ----- € » PrimitiveType  SHORTIMTI1G

ning Manual Reqgister 1
Description  1st Manual Reqister

P Oy isCormmunicated  true

= A MAUMaR,

L) Meaning  Manual Auto Mode Request

E] Description  The operakar requests the Auk

e &y PrimitiveType  BIT1
L. (D) BitPosition 0

- A MMMoR

- A MFoMaR

- 2y MSoftLDR

- A MORR

- A MOFFR

- My MNewPosE

- A MStpInR

+- A MStpDeR

B oy g O O Oy O o

DigitaltlarmDeviceType
¥ (O Information
- M, Deviceldentification
- M DeviceDocumnentation
- % FEDeviceParameters
- % FEDeviceAutoRequests
—|-- % FEDeviceManualRequests
7y UserExpandable  true
- A ManReq0l

PR T BN TN PR T R T

----- ) isCommunicated  brue

- A MABSetRst
- A MAIACKR
- My, FEDevicealarm
- M FEDeviceEnvironmentInputs
- M FEDeviceOubputs
- M SCADADeviceGraphics
- M SCADADeviceFunctionals
- M SCADADeviceDatabrchiving
- M SCADADevicelarms
- % LogicDeviceDefinitions

Y I PO I Y (TN S T R T A Y AP T R T

PR DR I NS DD S = B

----- {3 Meaning  Manual Register 1
----- E] Description 15t Manual Regiske

..... < ¥ PrimitiveTvpe SHORTIMT1A

0 -
Deviceldentification DeviceDocumentation FEDevicelOConfig FE
FEChannel

Name Description Electrical Diagram | Remarks | FE encoding type | InterfaceParam1| Range Min Range Max |
QOSDN_4 1774001 Vessel 1- Heater sectionl-Temp. contral AlL.0 %6IW1.1.0 30 350
QSDMN_4_ All SPARE All.l %elW1.1.1 0 100
QOSDN_4 1774002 Vessel 1- Heater section2-Temp. contral All.2 %6IW1.1.2 30 350
QSDN_4 1774003 Vessel 1- Heater section3-Temp. contral AlL3 %lW1.1.3 30 350
QSDM_4 1LEA0D Vessel 1- LN2 Level All4 %IW1.1.4 1350
OSDMN_4 1PTAND Vessel 1- LN2 Vessel Pressure AlLS %6IW1.1.5 0 4.0

Session 0: From specs to implementation
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>\ UNICOS-CPC OBJECTS

o I/0 Objects
o Field Objects
o Control Objects

o Interface Objects

Session 0: From specs to implementation
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Q’
PROCESS VS. CONTROL

-Each control module or equipment module is a device
-Equipment modules and Units are embedded in a unique object class:
PCO (Process Control Object)

Point 4 Cryogenic System

Standard
Unicos
LHC 1.8K .
Cryoplants Programmlng Automatic
andLPrqcess Generation of the
Cogspéecssor oele PCO objects (From
: programs Specifications)
(From
Compressor 1 Specification)
Control Auto.matlc
Devices Generation of the
objects and

connections
between objects
(From
Specifications)

. . PV Val
Field Devices

. Digital Digital Analog Analog - - - -
I/O Devices Input Output Input Output I l I l

Interface: I/O Boards-Fieldbus-Other PLCs

Session 0: From specs to implementation
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I/0 OBJECTS

o Functionality

Base components
PLC Periphery interface and/or internal memory variables

o Types

Al, AIR: Analog Input or Analog Input Real
(e.g. temperature transmitter)

DI: Digital Input
(e.g. end contact)

AO,AOR: Analog Output or Analog Output Real
(e.g. control valve position order)

DO: Digital Output
(e.g. onoff valve position order)

Session 0: From specs to implementation
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Widget examples
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Q’
FIELD OBJECTS

o Functionality

Model the real field equipments (e.g. pumps, valves...)

Engineering Department

]

O
Qi o
: \* s
@cU)ICES
¢ ogs )

As a general rule, the field objects are connected to the I/0 Objects. No

direct connection to the PLC periphery.

o Types

OnOff: Binary Objects
(e.g. on/off valve, motor, pump)

Analog: Analog objects
(e.g. control valve, heater)

Anadig: Analog inputs and Digital outputs objects
(e.g. valves/heaters controlled by on/off pulses)

AnaDQO : Similar functionality of an OnOff + Analog object
(Motor with VFD, Thyristor, Heater, etc.)

Local: Field localized objects :
(e.g. manual valve)

Session 0: From specs to implementation
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Q’
CONTROL OBJECTS

o Functionality
» Main objects holding the control logic
» Feedback controllers
 Handle the abnormal situations: Alarms and interlocks

o Types

f

&
Qo DD
L
[ . @ES'CES
00900

Engineering Department

o PCO: Process Control Objects/Unit. It implements the control logic

(e.g. Compressor Station)

o Controller: feedback control objects
(e.g. PID controller)

o AA, DA: Analog/Digital Alarm Objects. It models alarms
and interlocks. Analog alarms include alarm and warning
thresholds

(e.g. Temperature Too High)

Options for an AA:

o Explicitthreshold: Initialized in PL.C and then modified from SCADA
o Logic: Set by control logic in the PL.C
o APAR : Linked object APAR sets the value

Session 0: From specs to implementation
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&
>\ INTERFACE OBJECTS

o Functionality
» Parameterization and status
» Can be connected to the periphery
» Light objects

o Types
o DigitalParameter, WordParameter, AnalogParameter: Parameters

(e.g. Threshold)

Can be set by an operator (SCADA -> PLC) Widget examples
o WordStatus, AnalogStatus: Status E
(e.g. stepper position, PA valve feedback) [
PLC ->SCADA =
O
O
O
O
n
O
O
O
O
O
O

Session 0: From specs to implementation
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>\ UNICOS-CPC FUNDAMENTALS

o Operation Modes
o Alarms & Interlocks
o Controllers

o Recipes

Module 1: Automation: UNICOS Basics




Engineering Department

>\ OPERATION MODES

Auto Mode
The object is driven by the control logic of a higher object of the hierarchy.
Interlocks apply to the request
Manual Mode (requested by operators via the OWYS)
The automatic return to the auto mode 1s possible by the control logic.
Interlocks apply to the request
Forced Mode (requested by operators via the OWS)
The automatic return to the auto mode 1s impossible by the control logic.
Interlocks apply to the requests.
Local mode
Hardware Local Mode
o The object is driven locally by the process field (activated via a DI)
o E.g. maintenance purposes
Software Local Mode (requested by operators via the Local panels)
o The Local software is writing directly in the manual requests of the objects

o Priority over "Auto" and "Manual" mode. The "forced mode" setup by the
normal SCADA can override the software local mode.

o Interlocks apply to the requests.

Session 0: From specs to implementation
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Engineering Department

ALARMS & INTERLOCKS (1)

Interlock: Asynchronous condition carrying an actuator or a unit to its
safety position (or preventing from starting). An interlock must not be
used for normal operation but for abnormal behaviour. UCPC (soft)
interlocks are not guarantying functional safety !

The possible interlocks for a complete unit or for an actuator are:

Full Stop Interlock (F'S): Stop the unit/actuator (all dependent
units/actuators are set to their fail-safe position) and wait manual
acknowledgement before restarting.

Temporary Stop Interlock (TS): Stop the unit/actuator (all dependent
units/actuators are set to their fail-safe position) and restart automatically
when the interlock disappears.

Start Interlock (SI): Prevent the unit from starting (all dependent
units/actuators stay in their fail-safe position).

Alarm (AL): It is an indication of a potential problem to aware operator

in SCADA.

Alarm and Interlock are only one object with different functionality

Module 1: Automation: UNICOS Basics



Engineering Department

ALARMS & INTERLOCKS (2)

Acknowledgement
Can be done 1in advance while the alarm 1is still active
Can be directly performed to a unit/actuator, then, all

dependent alarms of this unit/actuator are automatically
acknowledged by propagation.

Mask/Block

Operators can alarms in the UI. The alarm is still active
in the PLC

Operators can block alarms in the UI. The alarm is then
blocked in the PLC, then no subsequent actions due to that
alarm (if any) !!!!

Resume Full stop on units/actuators.

The operator have two options to resume the unit (the unit will resume
only once the interlock is gone):

By ACK the interlock

By ACK and “allow restart” action explicitly. This can be done
even while the interlock 1s active (if configured in the
specifications)

Session 0: From specs to implementation
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1\ CONTROLLERS

o UNICOS Mode management as other field objects
» Auto/Manual/Forced with same meanings

o Working States
* Regulation
» Positioning
* Tracking

o PID features:

o 1st order filter on Measured Value
« PID Cycle time
* Scaling mode (No Scaling / Input Scaling / IO Scaling)

-
T

ne @OOICEG

Englneenng Department

B

Deviceldq FEDeviceParameters

Contreller Parameters

o) PID Cascade automatlcally HRM_EM?EET:D:}::-::; ernte:IrlT.me{sq"! PID‘:-;_ZIE{EII'! En?qlli}n;::ﬁlt;adl'}

HRM_876 PID1 [ 0.02 i

generated HRM_876_FID2 [ 0.1 i

Session 0: From specs to implementation

0.05 Input Scaling
0.1 Input/Cutput Scaling
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1 PLANT OPERATION: RECIPES

ndustrial Controls

Engineering Department

@ nlCE‘é’

o Allows bulk parameterization and/or multiple setting in one shot

o Established list of recipe-able objects (e.g. PID parameters, Xpar for

Thresholds,...)

£* 1 - RcpClass2/Instance1 Example of RcpClass2 instance

Recipe Class: RcpClass?2 Recipe: Instance1
Recipe class:
]chclassz _:_] Class: RepClass2
Last Activated: |RcpClass2fInstancel
Recipes Status: | [Active]
Instancel Class Desc.: |Rep Class 2 Description
Instance2 \Rep. Desc.: |Example of RepClass2 instance
Creator: |admin Creation time: 2011.11.07 14:26:53.112
Last modifier:  |admin Last modification time: | 2011.11.09 18:09:37.036
Last activator:  |admin Last activation time: 2011.11.15 09:30:28.011
Index | Alias Descnptlon Value Unit Range }_]
2 |DENON1_Ak2 dndog dlarm 2 500.00
I 3 DEMON_1_AA2 |Analog Alarm 2 : L 130,00
4 DEMON_1_AA2 |Analog Alarm 2 : LL 120,00
5 |DEMON_1_AP26 Analog Parameter 26 : MPosR 3.300 et am_ [1.500 e1, 3.500
13 DEMOM_1_Ctrl2 |Controller 2 : MKc 110,580
A DEMON_1_Ctrl2 |Controller 2 : MOutH 1100 cm
8 IDEMON_1_Ctri2 |Controller 2 : MOutl. o L
9 DEMON_1_Ctrl2 |Controller 2 : MSP 13,300 el °C [0.000, 1,800 &2
10 DEMON_1_Ctrl2 |Controller 2 : MSPH 13.500 e1 °C
11 |DEMON_1_Ctriz |Controller 2 : MSPL 1sonet|ec
12 DEMON_1 CtrIZ Controller 2 : MTd 10.000
1 13 DEMON_1_Ctrl2 |Controller 2 : MTds |0.000
14 |DEMON_1_Ctrl2 |Controller 2 : MTi 140 .
15 DEMOM_1_DPZ |Digital Parameter 2 : ManRegdl | TRUE [FALSE, TRUE] ¥
< | »
Activation Timeout:
Selection Timeout:
[2011.11.15 09:30:21] Activating recipe: RepClass2 f Instancel
[2011.11.15 09:30:21] Sending recipe data to the PLC dist_1:_unPlc_CFP_PLC1
[2011.11.15 09:30:23] All recipe data sent to the PLC dist_1:_unPlc_CFP_PLC1
[2011.11.15 09:30:28] Recipe activation completed in PLC dist_1:_unPlc_CFP_PLC1
Activate Edit Hew Instance Duplicate Delete
Online Values Save Cancel Deselect

Session 0: From specs to implementation

| initialRecipe |  deviceType deviceAlias dpe | value | unit | range |
TRUE -
DigitalParameter DEMON_1 DP2 ManReg01 TRUE
WordParameter DEMON_1 WP2 MPosR 25 bar [0, 100]
AnalogParameter DEMON_1_AP26 MPosR 33 cm [15, 35]
AnalogAlarm  DEMON_1 AA2 HH S00  °c  [0,220]
H 250  °c [0,220]
L 30 °c [0,220]
L 20 °c [0, 220]
Controller DEMON_1 _Ctrl2 MSP 3
MSPH 35
MSPL 15
MOutH 100
MOutL 0
MKc "10.58
MTi a0
MTd 0
MIds

Example of a recipe instance

Example of a HMI recipe tool (creation, activation, edit,...)

(4
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>\ UNICOS-CPC CONNECTIVITY

o Connectivity between objects

o Relationships when programming

Module 1: Automation: UNICOS Basics




Q’
DI OBJECT CONNECTIVITY

> Logical connectivity
={ Physical connectivity

Process
Control
Devices

Process Logic

Industrial Controls
Engineering Department

Status of DI Objects
may be used by all
objects anywhere in
the program.

—

PCO

Interlock
. Analog
Logic

Position Status

DI

]|

]|

Module 1: Automation: UNICOS Basics

I/O Devices nardware Feedback i i




Industrial Controls
Engineering Department

Q’
DO OBJECT CONNECTIVITY

> Logical connectivity
={ Physical connectivity

DO Objects receive

their orders only from

PCO Field Devices (OnOff
& Anadig, AnaDO)

Process
Control
Devices

Process Logic

Auto Position Request

DO DO

I/0O Devices Hardware Output Order I I
Module 1: Automation: UNICOS Basics @




Industrial Controls
Engineering Department

Q’
Al OBJECT CONNECTIVITY

Status of Al Objects

may be used by all

objects anywhere in
the program.

> Process Logic —>» PCO

Process
Control MV
Devices > PID

- Interlock
. OnOff
Canadiy =

Position Status

Al Al Al Al

I/ O Devices i Hardware Feedbaci i i
Module 1: Automation: UNICOS Basics @




Q’
AQO OBJECT CONNECTIVITY

PCO
Process
Control ¥
) Process Logic
Devices
Controller

Industrial Controls
Engineering Department

AO Objects receive
their orders only from
Field Device Analog

Auto Position Request

I/O Devices

AO

AO

Hardware Output Order I I

Module 1: Automation: UNICOS Basics




o) FORCED MODE AND POSITION o b ot @Y
1\ STATUS OF I/O OBJECTS |

Program Load & ¢ Forced Mode for operators (“expert” privilege):

First Start = For Al & DI Objects, when the operator forces
the value, the Position Status may become
different from the Hardware Feedback.

Auto
m For DO & AO Objects, when the operator forces
the object, the Output Order sent to the process
Operator request Operator may be different from the Auto Position Request
(if Not inhibited request of the Process.

by program)

= Forced Mode may be useful for:
m Electrical tests

= Program simulation
@ = Degraded operation!

Module 1: Automation: UNICOS Basics




Industrial Controls
Engineering Department

Q’
LOCAL OBJECT CONNECTIVITY

PX:ilt\ilgn 2| Process Logic > PCO
Process
Control
— Status of Local
Objects may be
used by all
objects
anywhere in the
program.

DI DI

I/O Devices

Module 1: Automation: UNICOS Basics @




Industrial Controls
Engineering Department

Q’
ONOFF OBJECT CONNECTIVITY

pco |Run Order

Master Valve
Position
Process Process Logic
Control
Devices

Object Dependent Logic

Object

Interlock Logic

DI DI DI DO

I/O Devices i i i I
Module 1: Automation: UNICOS Basics @




N ANALOG OBJECT CONNECTIVITY = _ wwsicoret g
>4 (NO PID)

pco |Run Order

Master Valve
Position
Process Process Logic
Control
Devices

Object Dependent Logic

Object

Interlock Logic

DI DI DI Al AO

I/O Devices i i i i I
Module 1: Automation: UNICOS Basics @




Y ANADIG OBJECT CONNECTIVITY ndustral Controls @

Engineering Department

Operxator
4 -----------
pco |Run Order 3
Master 1 Valve
i “Position

Process Process Logic
Control ' i
Devices

Object Dependent Logic

Object

Interlock Logic

DI DI DI Al DO DO

I/O Devices i i i i I I
Module 1: Automation: UNICOS Basics @




Industrial Controls

@) WHAT ARE THE PRIORITIES? cngineering epariment. O

N4
ExXaMPLE WITH AO/DO
Ope]gator Operator takes
. Forced Mode and
forces the AO/DO
: Objects to a position.
Process PCO Position
Control Master | Request from :
Devices Higher Level

*This action
overrides all the

Object logic (safety) !!
Interlock Logic 22::1?3' gic (safety)

AnaDO . 822 . A

ONOEF Possibility to inhibit
the forced mode by

program parameter

Auto Inhibit o\ /5o

I/0O Devices Forced Mode
Module 1: Automation: UNICOS Basics @




Q’
WHAT ARE THE PRIORITIES?

Auto Auto
Mode Request

PCO
Master

from higher
Level

Process
Control
Devices

Position
Request from
Higher Level

Object
Interlock Logic

Analog,

Anadig,
AnaDO
ONOFF

Module 1: Automation: UNICOS Basics

Industrial Controls
Engineering Department

Operator takes
Manual or Forced
Mode and sets the
Field Objects to a

position.

* This action overrides
the position request
coming from higher
level, but the interlock
logic has higher priority.

» Auto Mode may be
requested by Higher
level if Manual Mode

AO

* Possibility to inhibit the

I/O Devices forced/manual mode by
program parameter




Industrial Controls
Engineering Department

93’
OPERATOR ON FIELD IS STRONGER

Operator
on Control Room

o
. *Operator takes
¢ on Manual

‘0

Process Position . ;

Control Request from
- Higher Level
Devices

Object Analog
Interlock Logic Anadig:

AnaDO,
ONOFF

Auto Inhibit
Forced Mode > A0 Operator

I/0O Devices .
i on field
Module 1: Automation: UNICOS Basics @
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Engineering Department

>\ CONTROLLER OBJECT CONNECTIVITY

pco |Run Order

Master Active
|, Mode
—> Process Logic

Object Dependent Logic

Regulation, Position
Request, PID Parameters

Process Positi
osition

Control > PP T Request
Devices

Object
Interlock Logic

Al Al AO

I/O Devices i i I
Module 1: Automation: UNICOS Basics °




Q’
CONTROLLER OBJECT TRACKING

Process
Control
Devices

PCO
Master

Run Order

=

Object Dependent Logic

Regulation or
Position Request
Position

PID
> Request

PID OUT=Analog OUT
Setpoint=Measured Value

Object
Interlock Logic

Al

Al

Active
Mode

Module 1: Automation: UNICOS Basics

Process Logic

Industrial Controls
Engineering Department

AO

*Operator takes on
Manual or Forced Mode
the controlled Analog
Object

* If in Regulation Mode,
the PID will move to
tracking

*When the analog is
released, no bump.

I/O Devices i i I




y Engineering Department @

“\ WHAT’S A PCQO?

PCO may be considered as a large OnOff object with some
additional functionalities :

Full Stop Interlock (as field objects)

Block Alarm (Deactivate Interlocks Logics!)
Control Stop

Options (operation mode)

PCO 1s used to represent sets of fields objects that performs
a common function:

Compressor, Turbines
Vacuum System

PCO 1s also used to represent sets of other PCOs, this
allows to manipulate large process parts:

Cold Box
Set of compressors

Module 1: Automation: UNICOS Basics



Industrial Controls

Engineering Department

PCO OBJECT CONNECTIVITY

Run Order
PCO Int. Log. —>» PCO
:--lllllgg.- rreaaaa.,
v é ....-l-.:::: ------------------------
PCODep.Log. —— Y o ovder i TF """""" -
p g > PCO Eun Orggroto PCO PCO
PCO Int. Log. OWer
: Several
Run Order from :;ggls of
Higher PCO :
Process 9 - [;" - ¥ Run Order
epn. Loa. PCO
Control P =29 L,,.,,,““ St LR
Devices PCOINt. Log. [——=ut™ %, L"'ij; Dep. Log. PID

Gbj. Dep. Log.

Obj. Int. Log.

DI ]| DO Al AO

I/O Devices i i I i I
Module 1: Automation: UNICOS Basics @




@) RUN ORDER, DEPENDENT LOGIC & nussicor: @iy
Engineering Department M
>\ INTERLOCK LOGIC

¢ Run Order is the Start Request of the PCO to all the
dependent objects

PCO Order Slave Object Dependent Logic

Master

Auto On

> Request
Process > AND .

Logic
of Start NOT —> Auto Off
Request

Slave Object

Slave Object Interlock Logic >

Start Interlock .
Interlgck > Stop Interlock | RunOrder,
Logic On/Open,
Full Stop Off/Close
Interlock To lower level

Module 1: Automation: UNICOS Basics e




Industrial Controls
Engineering Department

PCO RUN ORDER PROPAGATION

s
s
.s
s
----
.
s
s
.

PCO Int. Log. —> PCO <4<"Run Order
v
PCO Dep. Log. 5[ o Run Order to
PCO Int. Log. Lower PCO
: Several
Run Order from EPCOS
Process Higher PCO v :
Control PCO Dep. Log. :r PCO Run Order

Obj. Dep. Log.

Obj. Int. Log.

DI ]| DO Al AO

I/O Devices i i I i I
Module 1: Automation: UNICOS Basics @
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_ Industrial Controls @yfice}
Engineering Department i

PCO CONTROL STOP ORDER

The control stop order is used to initiate a sequenced stop

When a PCO receives a control stop, the RunOrder remains
ON until the Control Stop ends

Run
PCO Order Slave Object Dependent Logic
Master >|—
: Auto On
Control et
Stop Procgss
Order Logic AND
of Start L
NOT == Auto Off

—|-> Request

NOT
I_> Slave Object
—
>

Procgss AND l RunOrder,

Logic On/Open,
of Control Off/Close

Stop To lower level

Module 1: Automation: UNICOS Basics Q




@) cngnsanng epermant. O
A\ CONTROL STOP ORDER PROPAGATION

we!
-t
.l
-----
-
[ e
as

................. Control

Run Order to
Lower PCO

Run Order from ESeveraI
Higher PCO =% : IPCOs

Process

Control Control Stop
Devices Finished

Obj. Int. Log.

Run Order

DI ]|

I/O Devices i i I
Module 1: Automation: UNICOS Basics @




cnginearingbaparment. ©
>4 PCO OPTION

¢ The PCO Option allows the implementation of separate sets

of logic. The option is selected by the operator.

Option 2 Option 1

Selected  Selected
‘4";“ llllllllllll
five Run
Master it
Option 1
Active
Option 2
Active
Run Slave Object
Order

l’ RunOrder,
On/Open,
Off/Close

To lower level

Module 1: Automation: UNICOS Basics @
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Industrial Controls
Engineering Department

Q’
AUTO MODE PROPAGATION

¢ When a PCO Obiject is started or stopped, all dependent
objects are requested to Auto Mode

RUN —|-> _L 1 PCO
Order 0 BRI T »

\ 4 Auto Mode  T****=+x. UMY ey
PCO Request PCO PCO
Process PZO Auto Position
Control -  Mode Request |
Devices P Y EP'D

DI DI DO Al AO

I/O Devices i i I i I
Module 1: Automation: UNICOS Basics @
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A\ OQUTLINE

UNICOS vs. UNICOS-CPC

Objects main functionality and connectivity

From specs to implementation: Overview
Life cycle
Generation Tools

Session 0: From specs to implementation

N
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7V UNICOS CPC OVERVIEW

I/O Channels

- <.
/7 S
/ a a a \

Field Objects (Valves, Heaters, ...

Process Control Objects
(Compressors, feedbox, ...)

Industrial Controls
Engineering Department

) =

-"
-"’-’
-
-"
Af

Ins

Instance _
Generator”
f"" /.
,
Logic
V4
Generator

Session 0: From specs to implementation

é Operators

13‘ Process Engineer

é Control Engk@
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Engineering Department

QW’
DECOMPOSITION METHOD

L
Al

7 — ——— Unit

ooooooooooooooooo

i

[Eedl 3 1
_;J ¥ m . 1
o Equipment Modules

[s:]
E _— [
_ P D‘[
s L. i
2 ¢
ra I
a ¢
1 et |

¥ 4
AT
||||||T [ '|IIITTH|| I
|
|
| |
P E—

Equipment Modules

h - 1 h 1

ra R 1 a3 .1 |

Control Modules

IEC 61512-1
Physical model

Session 0: From specs to implementation @
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Engineering Department - ~
7 g3|
SPECIFICATIONS z
Ip]
D
=}
Deviceldentification DeviceDocumentation FEDevicelOConfig FEDeviceParameters i
FEChannel D
Name Description Electrical Diagram |Remarks | FE encoding type | InterfaceParam1| Range Min Range Max Raw Min Raw Max DeadBand (%) 3
QSDN_4_ 1774001 Vessel 1- Heater sectionl-Temp. control AlLD %IW1.1.0 80 350 0 10000 0.025 N
QSDN_4_All SPARE Al %IW1.1.1 0 100 0 10000 0.025
QSDN_4_1TT74002 Vessel 1- Heater section2-Temp. control AlL2 %IWl.1.2 30 350 0 10000 0.025
QSDN_4 1774003 Vessel 1- Heater section3-Temp. control AlL3 %IWL1.1.3 30 350 0 10000 0.025
QSDN_4 1LE400 Vessel 1- LN2 Level AlL4 %Iwl.1.4 0 1350 0 10000 0.025
QSDN_4 1PT400 Vessel 1- LN2 Vessel Pressure AlLS %IW1.1.5 0 4.0 0 10000 0.025
UNICOS CPC Specs (xls/xml file) — —
@ ( 0K (_ooooooo | 10 | DRAFT j
. . . . e . Page 5of 16
Functional Analysis + Logic specification ‘
2. PROCESS DESCRIPTION
(Word templates)
2.4 Process decompaosition
CERN e EDM NO. REV VALIDIT ™ '
CH1211 Geneva23 |\ 0000000 1.0 DRAFT J 3.2 Operaticnal States
Sulzeiland REFERENCE
200 'd
3.2.4 Actuator operation
Date : 2010-11-24
Iy N ) . o \ m L
De -
FUNCTIONAL ANALYSIS s ;
UNICOS-CPC (Continuous Process Control) 3.5 Unit Alarms
3.5.1 Unit hardware alarms
TEMPLATE FOR
s F——
FUNCTIONAL ANALYSIS cv4 MName Condition Action Message
And States
This }
[sub title] DMNCT_FS1 | ESSCOK Off FS equipment emergency s
DMNCT_FS2 | 24VPwOn. Off FS Presence 24VDC Po
1C\
DMCT_F53 | 24VIO0On F5 Presence 24VDC I
- f DMCT_FS4 | 2006, Off FS Circuit breaker 24VDC for emeryg
DNCT_FS5 | 260Q2. Off FS Circuit breaker 24WDC C
- T - SRy

Session 0: From specs to implementation



y CODE GENERATION TOOLS: ndustrial Controls. @)

Engineering Department

7\ REQUIREMENTS
o Flexibility & Scalability

o Improve Templates edition
o Creation of new Objects

o Introduce new platforms (e.g. Labview) and/or UNICOS
components (e.g. CIET)

» Performance

o Large size user application

» User friendly

o Graphical interface based on a Wizard

» Versioning management

Session 0: From specs to implementation
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y Engineering Department

~7_7

UAB: UNICOS APPLICATION BUILDER

Control
System
Developer

CPC Wizard
Iﬁ Analog

< Control
= @) Apbplicati .
Specifications e l 2 O pp |cat|o[1/,
) ﬂn 2‘ Jython 8 %

i ’ = = vl
= < )
= 5 )
e <
o (@) N
(al ) \

|
S r
(4 '
1 Jython
Input

Module 1: Automation: UNICOS Basics
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@jicel
)4

i SIMATIC
WinCC Open Architecture
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ndustrial Controls E')ICEQ

. . Sy
Engineering Department 4

!!‘/; WORKFLOW BASED ON WIZARDS

B® UAB cPC-Wizard v1.3.2-beta-02
o B UAB cPC-Wizard v1.3.2-beta-02
System
Developer _ o W
ard v1.3.2-beta-02
Y General | CPC-Wizard: test - test v1.0
Unity Logic Generator
CPC Wizard eneral [ Resources: 1.3.2-heta-02
General Data
PLY 9
Templates Folder: |C:'l,temp'l,wizard'l,ReIease'l,Schneider'l,Resources'l,UnityLogicGenerator'l,l| [ Cpen ]
PL
User Templates Folder: |C:'l,temp'l,wizard'l,ReIease'l,Schneider'l,Resources'l,UnityLogicGenerator'l,l| [ Cpen ]
Process Cutput Folder: |C:'l,temp'l,wizard'l,ReIease'l,Schneider'l,Output'l,UnityLogicGenerator | [ Cpen ]
) alobal Fild Cutput File: |C:'l,temp'l,wizard'l,Release'l,Schneider'l,Output'l,UnityLogicGenerator'l,pIc_| [ Cpen ]
Ethernet
5end Process Semantic Rules: Generation Language: aT ~
UNICOS ] Import and Generate @
Device: T| . .
Section Type Master Lagic File
Anabi
IPA ~
Analog
F A Analogala =
AnalogDig
AnalogIng
AnalogIng
M AnalogOul
&nalogCul (o] 1] i i hLogic_ _
analogPa DEMON_1_Al_DL Analog DEMON_1_Dernon SchLogic_analog_.
Analogsts DEMON_1_AS DL Analog DEMOMN_1_Demon,., |Jchlogic_analog_
. Controller DEMOM_1_aD1 DL |AnalogDigital DEMOM_1_Demon... |SchlLogic_fnalogDi. ..
Mapping Digitalla DEMOM_1_Ctrll_DL  |Cantraller DEMOM_1_Demon... |Schlogic_Contralle. ..
Fimik =T DEMON_1_PCO3_DL |ProcessControlObject |DEMOM_L_Demon... |SchLogic_Processc...
DEMON_1_004 DL |0Onoff DEMOM_1_Demon... |Schlogic_onOff_s... | %
[ Select all ] [ Edit Specs. ] [ Reload Specs. ] Filtered objects:
Generakio
Generation Status 9
Instance Gg Instance Generator Logic Generatar l = " I l - =
i N ' Biac °Generate l @ Exit l
WnCC OA QL winCC oa Gener... [ WinCC Flex Gene... |

Module 1: Automation: UNICOS Basics




UNICOS CPC LOGIC PLACEHOLDERS

For Each PCO the process engineers supply the logic
associated to each PCO in a template document (WORD)

22.2- Intexloc]
2221, - ¥

+ 2Q1Of
« 1LSLA00 Of1
PSHAI0 O

Logic Placeholders

Configuration logic IQ*

| Global logic

| Sequencer / Transitions (2)

Dependent Object
control logic
Dependent Object
control logic

Dependent Object

v

@

A

control logic

Fal

Sequencer
|VESSEL1 CONTROL OBJECT |

Legend

= Full Stap or

Temparan Stop or
Time Out [will be include in FS Lagic) ar -

Dependent Object
ontrol logic

Control Stop Oider or
Direct Stap Crder

Initial
Iy P

- Runorder

Start C
[0 {EH4m W

| In
EH4001 & 1EF
@ T EH001 & 1ER
~ 1EH#002 & 1EF 1EH4001 1PCA00 contralling
= i Vessel1 Ste
il Vessell Ste
Eﬂ" E’::UCE— In auto-pos
EH4002
1EH4001 Ok

@; = 1PV408 o IPY il
> ki

Process logic can be either:

coded by the control engineer in an standard way.
Some applications may create automatically the logic
based on templates.

These templates are based on Phyton scripting where
PLC logic can be also written in PLC programming
language.

> Wessell Ste

ndustrial Controls

Engineering Department

Dependent Object
O gbntFol logic .

@icer

¥

‘

6 LUG/HY9S NdHV

Dependent Object

control logic
1PC400 controlling 1EHA400:
WVessell Step 1 AngulioR=1 & Set 0% Output
Wessell Step 12 & 13: Set Regulation mode SP=26Ba
In auto-postion mode ramp up & down 1% fsecond

Vessell Ste

Heatet —
=] F\:a;uT: 1EH4003
v.

| o

1EHA002 0k
WVessell Ste

1PC400 in Fes W
— Wessel 1 Ste
| -

»

1EH4003 Ok
Vessell Ste
WVessell Ste

Coe

A wmaootonte
Conneoted st

1PV409
W 1PV402
W WVessell Ste.

1EH4001 Ok
WVessell Step 1: Stop
Wessel1 Step 10: Start (On position)

1EH40020k
Weszell Step 1: Stop
Wessell Step 10: Start (On position)

1EH40030k
Wesaell Step 1: Stop
WVessel 1 Step 10: Start (On position)

Vessell Ste

1FV409
Vessell Ste
WVessell Ste

Session 0: From specs to implementation

1PV408
WVessell Step 1: Close Reguest:
Wesszell Step 11 or Step 13: Open Feguest

1PV 400
Wessell Step 1: Close Reguest
Wessell Step 11 or Step 13: Open Beguest
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Engineering Department

Q\/
CONTROL LOGIC DEVELOPMENT

Possibilities according to repeatability and developers
habits/skills

Generation of Default Logic Code

o User logic written by hand typically inside the PLC software
o Need to maintain specs + PLC software up to date

o Generation of logic is performed only once

Generation of User Logic Code

o Creation of User Logic Templates and specs including logic parameters
o Need to maintain specs + logic templates up to date

o Need to generate logic at each logic modification

Session 0: From specs to implementation
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PCO CONTROL LOGIC

Generated automatically:
o BL: Basic Logic : Basic logical links between objects and PCO

o CDOL: Common Dependent Object Logic: Auto request of all
dependent objects (alarm ack. included)

To complete by user:
o CL: Configuration Logic : State calculation of the PCO (On/Off)
o IL : Interlock Logic : Specific logic for PCO interlocks

o DL: Dependent Logic : Object Specific logic depending of the
PCO

OnOff, Analog, Anadig, AnaDO, Controller and MFC

o TL: Transition Logic : Compute transitions of a grafcet
(optional)
o SL: Sequencer Logic : grafcet/stepper (optional)

Session 0: From specs to implementation

Engineering Department

8
""L‘-A:I\ !;-.C‘.U
(EN)d3
(o NPT - N
'a
-]

IL

CL
BL
INST
CDOL
TL

SL

GL
DL

21023998 “NIAD
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Engineering Department
7 HMI SYNOPTICS v
o Manual intervention (or automatic if known a priori) “

Demonstrator SIEMENS

Level Temperatre
confroller  controller

— .
+36,76 cm -
+35.00cm +37.000C .. ¥

+39.75 mbar | .

X

& \g> Status Mode Alarms
e Autn |:| Full Stop Int

Position: 30,0 %

Manual Start Interlock
+28.20 °C “ Forced Temp Stop Int
alarm not ack

Local
Warning
+22.40 cm Hardtware LDES\D OErtar

Man <= Auto
Position Warning I:‘

+27.57 mbar ||

Auto | Manual | O | OFF Setva\ue‘..lncknlarm

e | ‘ |A|v| } |Tank1|Tar1k2|AIarm5 .

O B B B e B e B B Synoptic design

A Sl el A o e el Al v - by drag & drop (manual operation)
Pco| [Peo| [Feol| [Foo| [Peo| [PEo - Automatically created (xml)
o B o g

un'widget_ unwfidget_ un'widget_ unwidget_ unidget uniwidger_
PCOCo.. PCOCo.. PCOTuwrb.. PCOTurh.. PCOTurh.. PCOTurb...

| UKW STATICS

Session 0: From specs to implementation




f
Ao
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. | . I f @OLCES‘
Engineering Department Fog

UNICOS CPC HMI

Bearings  TU1
— =

A

HRP&  Atmo,

EH234
WRL QPLE ¥acuum Pressure

f £ Depotage WacQPLE

Cmd LHCB

Hand Valves

Session 0: From specs to implementation
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N
q GENERAL FEATURES: HMI COLORS

o Reduced set of colors

Status (statusfmodes)
Request (Request/Crders)
Parameters [ Information

PROCESS ALARMS

Aarms 0 fwee - P |EM]
WARNINGS/FORCED

Warnings
Forced by operator

Invalid/C1d data
Data not accessible

Session 0: From specs to implementation
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Engineering Department

COMMISSIONING

o Early I/0 commissioning : Immediately after the I/0 specs generation

- IS visioniunicosObjectiGeneraliunTreeDeviceCverview pnl ‘I X "‘ r{ﬁ monitor @

LHE Collimation

’\""’ LHC COLLIMATION ‘[ﬁl@l ‘?jl ,/;|| ‘ @! l|[|| | 14034 AM 82712012

o L
% « T -201210504 20:59:28.119 |TCDIV72BD1 2_TTLY ‘Temperalure lef-upstream [F|Pnsitinn Status ‘ 250 | n | a8 =1 4 Unack
conn \ =]
’SE;IE;B‘EETWE selection/sort Sort by 'gxrﬁr&gs;bdiun 150 device(s) found Frort-End application device type
-

=l Dete Server: « @ || v srepshet Device 1 to 80 | [Jerpousmacon | Jensioginput |
x| Frant-end I Lostupdate: 20120627 01:40:23.954  LOCAL TIME 501150 device(s) filtered
>[I application: * i =] Filter: [ Errur Warning — — e | = | H |F'LTE“|
| device type: * P Fiter
;|I' Domain: * r Device Type Alias Walug Local Time State I | F | 5| =
=™ hature: * [
= Alias: * Y/

- @M CFP_US15_CoOL1

- WM CFP_BA7_COLL

=+l cFP_U133_coLt

133

‘{;D\gitaloutput
‘{gPrntessCﬂntrnIOhjatt

AnalogParameter
‘ﬁD\gitalFarametsr
- @ CFP_UJS6_COLL

+]. 81 CFP_UISCSS_COLL

- @) CFP_UISES_COL1

- @ CFP_TZ76_COLL

- W CFP_TZ76_COL2

- W CFP_TZ76_COL3

- @ CFP_BA4_COL1

- @M CFP_UAS3_COL1

- @M CFP_UAST_COL1

+- R CMw_FE_BIC

- W CFP_UIAZ3_COLL

- W CFP_UIAZT_COLL

R T T I T T T T T R T R T T T T T T T T T R T R B

Remaining time Device I Select

L
=
1

COLLIMATOR: 1735 41735 fittered device(s)

a_rtl | @ |2 cem [ @ unicostMr_t: unicos...

Session 0: From specs to implementation
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Industrial Controls
Engineering Department

7\ FAT vs SAT

o For critical systems:
» Factory Acceptance Test

» Site Acceptance Test

by Virtual Commissioning (Modeling and Simulation)

W EcosimPro
Process Model

(C++ class)

Session 0: From specs to implementation
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Engineering Department

>\ UNICOS CPC FEATURES

DEVELOPMENT: Provides the developer with tools to produce rapid
control applications . Automatic generation of code

COMMISSIONING: Allows early plant commissioning, reducing check
tasks to the instruments and electrical level (cabling). Access to devices

without SCADA development.

OPERATION:
o Provides the operator a standard way to interact all the objects

o Navigation capabilities between panels and trends: WWW browser-
like, contextual buttons, pop-up navigation

o Access Control

DIAGNOSTICS: Tools to diagnose problems (process alarms,
Infrastructure: control components,...)

MAINTENACE: Allows optimized code evolution and maintenance by a
reduced development team

Session 0: From specs to implementation
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y Engineer,in/gvbép;\;tn%;ﬁt @gigég:
!“; ONGOING WORKS

oNew platforms
« UNICOS with Labview as light supervisor for small size or lab projects #

z¢10g/AdeS “NIHAD

o CoDeSys (Controller Development System)
o Software tool which turns any PAC into an IEC 61131-3 programmable contre%

o New PLC architectures
e PLC Redundancy

o Increasing availability for critical applications (Siemens & Schneider)

» Safety Instrumented Systems (SIS)
o Integration of the SIS into the UNICOS CPC framework

o Integration of tuning and control algorithms in UCPC

e Advanced and modern control

o Lowering advanced algorithms to the PLC level (e.g. predictive control...)
* Online controller tuning
o Tools allowing the operator to tune the PIDs online

Session 0: From specs to implementation @
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~7_7

MORE INFORMATION
o Check out the web page:

e http://www.cern.ch/unicos

Sign in Directory

UNICOS

About UNICOS Documentation Download UNICOS Project Schedule Applications

UNICOS Essentials UNICOS Packages Contacts UNICOS CPC Architecture UNICOS CPC Operation FAQ

About UNICOS

Introduction

UNICOS (UNified Industrial Control System) is a CERN-made framework to develop industrial control applications. It deals with the two upper
layers of a classical control system: Supervision and Control. UNICOS proposes a method to design and develop the control application which
will run in commercial off-the-shelf products (e.g. SCADA and PLCs). The framework employs terminology and models of the ISA-88 standard

for batch control systems.
The goal of UNICOS is to standardize the development of control applications at CERN by:

* Emphasize good practices for both, design and operation, of the continuous process control applications
* Reduce the cost of automating continuous processes (e.g. cooling, HVAC...)

* Optimize life-cycle engineering efforts (e.g. using automatic code generation tools)

Session 0: From specs to implementation
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http://www.cern.ch/unicos

QUESTIONS

Session 0: From specs to implementation
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