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CC functional domains

ISA-95

ISA-88

Physical Asset Management
Human Asset Management
IT Asset Management

— | |
| TOGAF
|SA-88 + |SA-95 ITIL
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Information Elements

Bdmuin sur l'iconemodebjouter Stdtableaformation elements
Product Asset | Product ISA88 | Product Hierarchy
Product ISA95 | Product Definition

Physical Asset | Physical ISA88 | Equipment Hierarchy
Equipment | ISA95 | Equipment Resources
Human Asset Personnel |- Personnel Hierarchy
ISA95 | Personnel Resources
Equipment Procedural | ISA88 | Functional Hierarchy
Control Equipment Procedural Elements
Physical Procedural | ISA88 | Physical Processes / Procedural Elements

Physical

Segment

Segments

Operation
Process Mngt

Operation
Activity

ISA95

Operation Processes
Activities / Tasks
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Who’s / What’s concerned?

F!ngv sur l'icéne pour alRSP UMl Typ.IT app
Customer order processing
Production planning & X
scheduling
Production control R
Material and energy control
Procurement
Quality assurance X
Product inventory control
Product cost accounting X
Product shipping
administration
Maintenance management
Research & development X
2
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ISA95 Segments

= A segment describes a product related processing
stage involved in

Specification for the product definition
Description of the capability of the facility

Requirement for executing a specific production
Request

= In ISA-95, it currently
|dentifies the processing stage (its identifier)
describes the resources involved for its execution

= Segment are logical views of the actual processing
They can be defined hierarchically. A segment can

Correspond to the product itself (possibly involving
the whole plant or even several plants)

Correspond to a single ISA88 phase
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ISA95 Segments

=  The picture below represents the process segment information

&
27 [

[-Beam
Laborer l ﬁ
3X Inspector Mixing Rollers !
8 hour | Type = 2X Cans
Stainless .25 Hour Certified
Steel Painter =
TRUE
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ISA95 Segments

= A logical Telescopic View of the Production System

Drug XX manufacturing

@} Si.Actve| ) P| S2 |Bp P S3 |p }@

Ingredient Shaping Packing
Raw -
Materials 5:2';3;2
S1.1 S1.2 S1.3
Ingredient 1 Ingredient 2 Blenc.ling
Manufacturing| [Manufacturing

S1.1.1 S1.1.2 S1.1.3
Pre-mixing Reaction Filtration
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Use of Segments for planning purpose

Collection of Product Segments Segment Requirements
Process for a single product for a specific
Segments definition, with routing production request
(e.g. Product YYY) (e.g. Lot 123 of Product
YYY
must must
reference @ E‘m_’ A\ reference TIE‘_ A
A F[ﬂ Product Parameters Production Parameters
"Ii Equipment Specifications Equipment Requirement
. Material Specifications Material Requirement
Para_meters Personnel SpeCiﬁcationS Personnel Requirement
Equipment
Material
Personnel
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ISA-95 Process Segment Model

0..n has an execution dependency on

Process 0..n
Segment <>

0 Process
..n
is a collection of Segment
May be made up of Dependency
’---_----_-l-_-l------------_--
7’
0..n ,l 0l.n 0..n Q..n 0..n
L4
Process | Personnel Equipment Physical Asset Material ¢
Segment I Segment Segment Segment Segment
Parameter I Specification Specification Specification Specification 0..n
0..n §properties Has properties Has properties Has properties
| of of of of
May be made up of I
I 0..n 0..n 0..n 0..n
I Personnel Segment Equipment Segment Physstlace:lnérs]tset Material Segment
Specification Specification gmen Specification
1 Propert Propert Specification Propert
| p y p y Property p Y
1 On Corresponds On Corresponds On Corresponds On Corresponds
1 i to elementin i to element in { to element in { to element in
I V1.1 Vi.1 Vi.1 V1.1
| . . .
I Personnel Equipment Physical Asset Material
\ Model Model Model Model
\
S
~

—-—--—--N

S
\

-

Is assembled
from

Resources I
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From ISA-88 Process Model to ISA95
ProductDefinition

ISA95 defines Segment as the breakdown of Operation physical
activities

» Product Segment

~ Process Segment

» Operation/Work Segment (futur)

The ISA-95 Segment model can address all stages of Product
Lifecyle

~ Equipment independent processing requirement (the current topic)
~ Process operation description
~ Facilitly’s processing capabilities
It can implement ISA88 Process Elements defined in Product
hierarchy model and described in EIR model
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Operations Definition Model

Has areferenceto <

1
Has areferenceto >

S~

Bill of . A Bill of
Resources %);Eﬁint%nns Wo(rllgx?eerfrl]r;llt)lon Material
(External) (External)
Has Has 1.1 i 1 may haveareferenceto >
associated > associated ! Has associated >
T
----------------- : Operations
May be I 0..n . ;
m);de 0..n 1.n May haveareferenceto > Material Bill
up of Corresponds
0..n Operations o N Process ?
has an execution dependencyon 0.n Segment o.n 1.n Segment 0.n
[ - .-
i 0..n Operations <>_
. Material Bill 0 n
Operations Is acollection of Item -
Segment Is assembled
Dependency from
—----_----_--_----------------_--_-_~
0..n ,” o.n 0.n 0..n o.nf|[1.n
Parameter Personnel Equipment Physical Asset Material C
Specification Specification Specification Specification Specification 0..n
1 Is assembled
0..n : from
May be made up of |
I 0..n 0..n 0..n 0..n
I Personnel Equipment Physical Asset Material
I Specification Specification Specification Specification
: Property Property Property Property
| 0.n i Corresponds ~ 0-n i Corresponds 0.n i Corresponds 0-~ni Corresponds
I I to elementin I'to elementin I'to elementin I to elementin
1 1 1 1
1 : : i i
I 111 111 1.1 1.1
I A4 A4 \V4 VA
\ Personnel Equipment Physical Asset Material
\ Model 1 Model | | Model || Model
\
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Process and Product Segments

*  Process segment: manufacturing capability
Defines the manufacturing process available per segment

Gather the required resources to execute the defined production
segments

=  Product Segment: manufacturing requirements
Defines the product specifications per production segment
Details the required resources for this production segment
Personnel (ex:3 operators)
Equipment (ex:1 packing machine)
Materials (ex: 1500 bottles)
Parameters (ex: shape, size)

= May correspond to ISA88.01 definitions: (exemples)
Product segment --> Process stage (General/Site recipe)
Process Segment --> Unit Procedure (Master Recipe)
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Product Segment vs Process Segment

~ More information at the Product Segment level =
* (-) less information at the Process segment level,
* (+) more flexibility (+) More exchanged information

5 » Process Segments:
Product segment —[ ‘Pen Assembly

‘CrystalBlackFineBall I Ball
Reservoir
] ) * Point
Product segment: Business | Manufacturing - Ink
CrystalBlackFineBall + Body
- Ball . Process Segments .

Reservolr T'Make balls

Point .

Ink

Body o

Assembling Pen Assembly
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Enterprise global model

Business

Money Chain

Control

Des'%owleg éSuppliersé;
Chain

4
Ladl

Energy

\. Iviatrial

Energy Chain




Segment as a Process

The Segment concept in ISA95 is
one of the most poweful feature in
ISA95.

Pragmatically defined as a
grouping of resources, it in fact
model the physical processes.

As any process, they can be
D SELITEE © D characterized by:
-Owner
-1/Os
- Metrics
- Best Practices
- Resources
- Workflow involving Activities,

roles, resources...

Metrics

|C13est Practices
Resources

ki s
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Energy Chain = ~ Segments

Money

A

N

Suppli
Ut Ier/Material
Energy

Personnel
Equipment
IT Asset
Money
Information

Company
Money
Enterprise
) Money
Money Chain_>« \
Information \
Energy \ /
> Chain = Y : I= Customer
> SegmentS/J / Er?;?g)?
Personnel
l Equipment
IT Asset
Trash, Scrap Money
Losses Information
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A Segment is a Transformer

Segment Resour
Usage
Taken From More specifically, a
Stored segment is a
Resource
oy— IConverhed “Transformer” that acts on
M ater)i/al Bnc\)/rerf)tvse d a target ‘flowing” resource
Person Tested that increases its value
Equipment 15 Processed through the segment,
IT Asset Consumed thanks to used resources
Information Produced that elevate the value to
Energy Exploited the target resource at
Served some cost.
Recovered
Sent To Resources are
Equipment, Material and
Personnel in ISA95, but
they can be expanded to
2 othertypes:
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Process Segment ISA95 + EPE ISA88

Cellule
Process

Unité

Segmenis

material

Module

Equipement

Module de
Contrble
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Fabrication Traitement
support De surface
7 ]
Bobinage
%
— Pers_onnel
— Equipment
— Material
— Process Parameters

(e.g. Grammage)

ISA88 defines Equipment and
Recipe Procedural Elements that
are related to Equipment entities.
EPE and RPE are inherited by the
segment through the Equipment
entities it encompasses. They
constitute the behavioural aspects of

the segment



Operation segment

Location -~ 0..n.| Operation |[0...n 0. Process
Segment |Corresponds to Element
[0
>
Taken From 0--1 serSonnel 5 Q... 0..n
Produced | RESOUICE | patera £ kPl Parameter
Tested [T Aspet °
Sent To £ o
From Equipment %) o
2
n
o
0-n 0. N 0.n 8
IT Asset [O-#+—=0-n] EPE lon__ont RPE o, o0n MrTC

Is fulfilled by L_Service Activates | SOP Is_build on

0...n 0...n

Is based on

0..n 0...n
Data Data
Parameter Parameter
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Exercise 1

= ldentify a set of segments classes of a facility of your choice

= Associate Personnel Classes, Equipment Classes and Material
Classes to these segments

= Create instances of these segments for a given facility
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