OPC UA for ISA-95

OPC and MES Day 2012

.
Information Model -ANSI/ISA 95

» The ANSI/ISA 95.00.01 “Enterprise - Control System
Integration - Part 1: Models and Terminology”
— Also IEC 62264

* ANSI-ISA 95.00.02 “Part 2: Object Attributes”

* ANSI/ISA 95.00.03 “Part 3: Models of Manufacturing
Operations”

+ (Draft) ANSI/ISA 95.00.04 “Part 4: Objects and attributes
for manufacturing operations management integration

* ANSI/ISA 95.00.05 “Part 5: Business to Manufacturing
Transactions”




FProblem - |§R5g5 | Eevels

Level 4

Business Planning & Logistics
Plant Production Scheduling,
Operational Management, etc

Interface addressed
in the $95.01 and

Level 3 $95.02 standard
Manufacturing Area addressed
Operations & Control in the $95.03
Dispatching Production, Detailed Production standard
cheduling, Reliability Assurance, ..
Levels
2,10
Batch Continuous Discrete
Control Control Control
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O
Existing Interface

* B2MML interface
» Batch Data Updates
* Not RealTime
« XML Based

*Desired
» Faster Updates
» Access to lower levels

Common
Information
model

Common
Information
Model

Linking Systems
using existing
standards




How To

Vendor Specific Specification - B2MML...

Information Model Specifications - (S

- DA A&  HDA  CMDs - OPC Information Model

OPC UA Base Services - All Necessary Services
Create an
OPC Unified Architecture Information Model
based upon

ISA-95 Object Model and the B2ZMML implementation

| Information Model

» Detailed definition of objects of interest
and their relationships

» Object relationships diagramed using UML
notation, like the segment below

» Defines typical information associated with
eaCh Ob_leCt May be made up of

Equipment 0.N Equipment 0..N Maintenance
Class 1.1  IsAgainst Request

0..N Defined By




Object Models in ISA 95.02

0. | way resulin
o
a

1
Mairtenance
Work Order

1.1

Maybe up of

Equipment

ISA-95.02
Object
model

[ —

L —

0. | May be generated for

Maintenance
Response
quipment
Equipment | | eeeres ity Test
Capability Test Recors the it
—

Specification | Definesa  execuionof
procedre for
Obiaining a

Equipment
,,,,,,,,,,,,,,,, Property

X
Attribute Descrintion Exambles
Name
ISA’95.02 ID | A unique identification of a specific piece of | R7726
equipment, within the scope of the information
Attributes exchanged (Production Capability, Production Reactorloll
Schedule, Production Performance, ...) Lathe machine 33

The ID is used in other parts of the model when
the equipment must be identified, such as the
production capability for this person. or a

production response identifying the equipment.

Description | Additional information about the equipment.
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Modeling Target Object Models
q fya Capacity Production Production Production
poctctonlaciiy ‘ Definition ‘ ‘ Definition ‘ ‘ Schedule ‘ ‘ Performance
Logical View of
e ‘ Process Segment ‘
Resources IRIE EEER Physical Asset Personnel Material
Equipment

Common Object Model

»1SA-95 Information Model
»B2MML Transport implementation of Model

=Not real time

E 1 0 ©f
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Part 2 - 5x4 Object Models

» Flve categories of resources
— Personnel

Equipment

Physical Assets

Material (and Energy)

Process Segments

* Four Process, Product, & Production Models
— Capability & Capacity Definition
— Product Definition
— Production Schedule
— Production Performance

1 !
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Personnel 0.1
Class o CETERIET Person
Has Has
properties values for
of
0..n 0..n
Personnel Maps to Person
Class Property == Property
Is tested T.n 0.n
by a Qualification
0.n Qualification |o.n | Test
Test Records the R |
.e.s . Defi execution of esult
Specification etines a
procedure for
obtaining a '
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'OPC UA standard Information &

Data Access Model
BaseObjectType
S BaseDataVariable
- .
Standerd /1 Type Builtin DataTypes
Reference Types N ~

OPCUA et =

)

CDT Compatible

15A95
M O d e I Reference Types ’5A95;f;’?'-‘5"" DataTypes
Data Representation Model

[ [ 1
ISA95Test ISA95Class ISA950bject
SpecificationType Type Type

ISA-95 Common Object Model

Personnel Information

QualificationTest —{ Pe’s";'}',’:;c"’ss ‘ —{ Pﬁ;";:”
SpecificationType

Role based equipmenl information - a: —
EquipmentCapability 4{ Type ‘ —{ o ‘
TestSpecificationType o=
Physical asset information
PhysicalAssetCapability PhysicalAssef Fipilr
TestSpecificationType ClassType Type

Material Information MaterialDefinition
MaterialClass Type
Type
MaterialTest bid
SpecificationType MaterialLot
Type

E 1 3 ©f
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Data Definition

CDT Model DataType Definition Data Representation

JAY
/\
‘ Supplemental Components ‘ CDT DataType <Supplemental>
yi

<Supplemental>

+ Components Data Type Catalogue developed by the United Nations
Centre for Trade Facilitation and Electronic Business (UN/CEFACT)
describes Core Data Type (CDT)

‘ Content Component (CC) ‘

E 1 4 ©f




Reference
Definition

Aggregates

D
7AN

HasProperty HasComponent
JA JAY

NonHierarchical
Refernces

JAY

1SA-95 Common =
ReferenceType yr
"’ CDTSupplemental ISA95ClassProperty

MadeUpOf
AssembledFrom

HasTestResult < He
perty

as
jas

H:
ISA95Attribute

Tested

Specification

ImplementedBy

DefinedBy

L

TestedBy

ISA-95 M&ngpr
Model Specific Equipment

ReferenceType

MadeUpOf
PhysicalAssets

AssembledFrom
Definition

PhysicalAsset
Material u
References

AssembledFrom
Class

TestedBy
QualificationTest

DefinedBy
la

TestedBy
i Test

DefinedBy
i la:

DefinedBy :(
i la:

4< Teste:

By
Test y

TestedByMaterial
TestSpecification

®f
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Personnel Supervisor Professional Laborer  Operator Pump Draftsman
Class Engineer Mechanic
a o : 9 S &
g‘r w, 4 }Q .
\ Qualification
Test
L 7
Person @
Qualification
Sally Jones- ID#12344  Joe Smith - ID#12345 | 16St Results

TS
Personnel Model
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I erSOI II Iel Personnel
ion Model
References For QualificationTestSpe Quelificati
M O d el Personnel cificationType TestResultType

[ PersonnelClass J [ PersonProper ’Mype]

PropertyType
TestResult

ConformsTo
Qualficatontest

PersonnelClassType

ConformsTo

Qualificationtest PersonType
HasiSA9S <PropertyName:
ClassProperty PersonnelClassPropertyType
<PropertyName>:: HasiSA9S
PersonPropertyType Property

Q Test>:: laas>:: BelongsTo
QualficationTestSpecificationType PersonneiClassType || PersonneiCiass

Third Party Personnel Model Example

OperatorQualification
ReactorOperation TestType
PersonnelType 2

BelongsTo
PersomnelClass” Bonn
HasiSAgs
B Class1Certified Hasisacs
PersonneiPropertyType roperty
GonformsTo

QualficationTest

TestResult::
QualificationTestResultType
ReactorOperator
QualificationTest
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Equipment
Model Reactor

Capability
Test(s)

Mixing Capability
Reactors [LECHE)
Results

I

R101 HR101 HR102 HMR101 MR101 MR102 MR103
- - Capacity
f;:;‘s'“: f;::g“: =300 Gal Capacity Capacity Capacity
Capacity & al al Max =300 Gal =300 Gal =300 Gal
=300 Gal 1ax X Temp i Mixing= Mixing=
Temp Temp =320 F 60 RPM 60 RPM
=320 F =320 F il
Mixing=
30 RPM
©F
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Equipmen
Model

HasiSaos ;
e <PropertyName>::
(EquipmentClassPropertyType

TestedBy
EquipmentTest

‘ <EquipmentTest>::
EquipmentCapability]

Equipment
ion Model . —
For apability el
< : o [ TestResultType
EquipmentClass Equipment
PropertyType PropertyType
lassType TestResult

e
Eq

esteasy 4‘ EquipmentType
upmentTest

<PropertyName>: |, HasisAos
EquipmentProperty Type Property

TestSpecifcatonType |

i laas>y; | DefinedBy
EquipmentClassType
<AssetAssignment>:: —
ISA95AssetAssignmentType
<PhysicalAsset>:: \mplementedBy
PhysicalAssetType

MixingReactor
ClassType

Third Party Equipment Model Example

ReactorTestType
3

DefinedBy
EquipmentClass|

HasISAZS

Pressure::
EquipmentPropertyType

HasiSA95 - Property
onsanse Pressure::
EquipmentClassPropertyType Telteasy
Eqfipmentest TestResult:
= ReactorTestResultType.
||.[ HeatiingReactor L
ClassType ReactorTest
HRO02 -
HasiSAgS Temperatrure:: Pressnr=s
ClassProperty = (ClassPropertyTy - HasiSAGo}
quipment opertyType PropertyType Property
Definedgy .
EquipmentClass Temperatrure:: HasISA95
EquipmentGiassPropertyType Property

==

Available Classes for Manufacturers

1 SHOPC]
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T
Physical Asset Model

Tank Class Temperature Sensor and Models
Type — Class Type :> Manufucturer | Model #
OPC OPC_TS380
ISA ISA_TS001
ISA ISA_TS002
Pumps Class Type
B VR Available Classes for Manufacturers
N and Models
Manufucturer Model #
OPC_P787
ISA_P003
Level Sensor Heater Class Type
Class
Type OPC Centrifugal Pump
Model #: OPC_P787
Serial # 90123
AL Location: Maintenance Storage
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PhysicalAsset
S I ‘ a Information Model

PysicalAssetTest

References For SPeCIﬁcahv ype

PhysicalAssets

S S e PhysicalAssetClass
PropertyType

Model [#F 7 ]

PhysicalAsset
TestResultType
PhysicalAsset
PropertyType
TestResult

HasiSASS, ]
Class y Type
Property <PropertyName>::
PhysicallAssetClassPropertyType
Hasibags,
Atnute

<PropertyName>:: | _pasisos
Manufacturer: PhysicalAssetpropertyType | T Property
CompanyType

HasisAgs|
s Vendor:: Atibute
- CompanyType

CompanyType gest

<PhysicalAssetClaas>: le— DefinedBy
<PhysicalAssetTest>:
PhysicalAsset TestSpecificationType.

“PhysicalAsselClassType Ccalsset
Third Party PysicalAsset Model Example Temperature
SensorTestType TS001
Temperature
SensorClassType

PhysicalAssetClass

HasISAS
Property
HasiSASS Temperature:: PhysicalAssetPropertyType
ClassProperty PhysicalAssetPropertyType
HisISAZS Manufacturer::
tibute

HasISAgS
CompanyType

Attibute
TestResult::
ReactorTestResulType.
A Vendor::
Temperature CompanyType
SensorTest

ModelNumber::
BaseDataType.

2 SHOPE]
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Material Definition Model

» Common material information

Material Class
HCI Acid

Material Definition

Lot
HCI 50%

Sublot
HCL-50-100019 HCL-50-100019

Barrel 15

pH Density Color Purity

Results

pH Density Color Purity
1.0 1.05 Straw 99.5%

2 SHOPC]
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Material

MaterialTest Material
SpecificationType TestResultType

Definition ..

et
vansass VaterialeshesutType
propery

<PropertyName>=

HasTest <TestResult>::

MaterialDefinitionPropertyType.

MaterialDefinitionType

Hastshos
"GassProperty.

<TestSpecification>::
MateriaTestSpecificationType

<PropertyName>::
MaterialDefinitionPropertyType. Hasipags.

pssembled Aieute
Testedy
MaterarTest_Fro <MaterialClass> status

<TestSpecification>::

MateriaTestSpecifcationType

&

Quantity  p—
<AssemblyLot>:
Nsterilottype

<MaterialSubLot>:

<TestSpecification>::
MaterialTestSpeciicationType

AssemblyType

Assembly

Relationship

MaterialsubLotType

ype

<MaterialDefinition>:: | _ |
MaterialDefinitionType

Testedsy <AssemblyDefinition>-
MateriaTest MaterisclassType

<TestSpecification
MateraTestSpeciationType

<PropertyName: s
Wateiabetniinpropersipe?

TestedBy
MateriaTest

<TestSpecification>::
MaterialTestSpecificationType
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Status

» Specification RC
— Profiles
- B2MML Mapping
— Implementations

* Initial Implementation Available
* Demo

®f
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Demo

E

Shockwave
Flash Object

nnnnnnnnnn

« Paul Hunkar
» Paul.Hunkar@dsinteroperability.com
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Five Resource ngec! Models

?a —> Personnel resources managed for operations
Al

3

People

@ — Role of equipment managed for operations
quipment

E

@ —> Physical equipment managed for operations

Physical Asset

vzg —> Material resources managed for operations

Materials

& —» Business view of operations processes

Process Segments

N 27 ©f
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Maujor Object Definitions

Resources Capability, Product, Production

a

Tme—————>
Capability/Capacity

Operations Work
Definitions Definitions*
: = =1
Physical Asset NG 5 A\
EQN  EO
Operations Work
! Schedule Schedule*
Materials < S
- [
Operations Work
Segments Performance Performance*

N 28 ©f
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l Process Segment |-| Product definition Production capability Production schedule Production performance
Physical Asset ] (Operations definition | Operations capability] [ Operations schedule ] (Operations performance)

Equipment

Detailed
scheduling

Work Process
Segment

Work Capability

Resource
management
Resource
Relationship

Work
Schedule

Work Alert
Dispatching

Work Performance ,

Work Alert

Analysis

Work KPI
Work Master

Definition

Work List
Batch Ljst, efc., »

Master. Retipe, etc...

Work
Directive
Execution

Equipment and process
specific production rules

Equipment and process
_____________________________________ specific data
Defined in Part 4
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