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Speaker

Experience

Process control, Production/ERP integration, Finite
capacity scheduling, MES, LIMS, historians.

Industries : Pulp & paper, textile, wood, metallurgy,
chemical, pharmaceutical, food & beverage, electronics...

Consulting with final users, solution providers, integrators
and academics

Standardization and professional organizations
involvement

Member of SP88 “Batch Control Systems” and SP95
“Enterprise-Control System Integration” ISA committees,

ISA District 12 Vice president 2003-2004,

ISA France section 2000-2001 president,

World Batch Forum, WBF “Flow Analysis” WG chair,
French Batch Forum founder
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. ISA-The Instrumentation, Systems,
What is ISA ? and Automation Society @

The Instrumentation, Systems and Automation Society
Formerly « The Instrumentation Society of America »

A non for profit organization founded in 1945

38 000 individual members
14 districts
110 countries
300 sections
20 technical divisions

Adresses
Instrumentation and Automation
In all industries
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ISA-The Instrumentation, Systems,
ISA value and Automation Society -

Professional network

Technical information
Conferences
WEB sites
Magazines
Publications
Newsletters ISA88 among > 100
Instrumentation director% standards

<Standards and Guides>

Training and education
Exhibitions : ISA Show

Local regular and student sections
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What is ISA 88?

A “Batch Control” US

and International standard

ISA-The Instrumentation, Systems, ISR
and Automation Society

IECE

ISA SP88 committee develops the standard

US standard

INTL Standard

Sub Title

ANSI/ISA88.00.01: | IEC 61512-1: Part 1: Models and Terminology”

1995 1997

ANSI/ISA88.00.02: | IEC 61512 -2: Part 2: Data structures and guidelines for
2001 2001 languages

2003

ANSI/ISA88.00.03:

Part 3: General and Site Recipe - Models
and Representation

D5 03/2004

ISA draft 88.00.04:

Part 4: Production Records

D1 03/2004

ISA draft 95.00.05:

Part 5: Recipe Equipment Interface -
Procedural Elements
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Autres groupes

WBF www.wbf.org

Goals are to publicize the SP88 standards and related
batch documents and show people how to apply them

Conferences

* Prochaine a Mechelen (Belgique) 10-13 octobre
Working groups

e XML applying to ISA88 and ISA95

* Flow Analysis

FBF www.frenchbatchforum.org
« Imitation » francaise du World Batch Forum www.wbf.org

Cercle thematique N°3 du Club 18 « Automatique et
Automatismes Industriels » de la SEE, « Société de

I'Electricité, de I'Electronique et des Technologies de
I'Information et de la Communication »
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Automation Challenge

Flexibility

Manual
Operation

Darin Flemming
Lou Pillai
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Types of Manufacturing Processes

Continuous
Discrete parts

<
=
©
o
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How to transform ...

Introduce Add water and  pgitate and heat  Drain
the washing washing powder

4

Vo)

Get out Spin Jrain Rinse

the washing
i © 2004 Jean Vieille Conseil
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A washing machine...

Allocate Charge (Washing) Agitate Transfer
(agitating/hea Charge (Water) (Low speed, (to Sewer)
o ot Charge (WashPowder, Q)  Alternative, 20°)
7 Heat
(45°C)

/] /l | —a
ZDeAllo > Transfer Agitate Transfer Charge
cate (to dryer) (High speed, (to Sewer) (Water)

Continuous, 5’) Rinsing
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Into a Coffee machine !

Allocate Charge Heat  Charge Agitate Transfer
(agltln/hea (Water) (40°C’) (CoffeePowder, QjLow speed, (to Cups)

J te Continuous, 1)

4/ —a /‘A -
Sl SRS\
_" —Aa
B
DeAllo > Transfer Charge

cate (to Sewer) (Water)
Cleaning
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Or something else | | e
Il brasse de la biére dans un lave-linge

Un prétre. alleifand'a eu I'idée de brasser de la bidre dans un vieux
Iamlnge; Caia'hﬂ parmet d'abreuver & moindres frais les g,rqupgg_m-jeum
quil emmene en sorties. « Tout ce qu'il me fallait, ¢*était quelque chese pour
chauffer et remuer le mélange. Pourquoi pas une machine & lavée? " a
déclaré le curé de Duisbourg. Avec ce moyen rustique, it brasse vingt lifrés

de biére en dix heures, . o |

He brews his beer in a washing machine!

A german prayer thought about brewing beer into a old
washing machine. That allows him to offer drink at low
expense the youths he drives in outings.

« All what he needed was something to heat and stir the
blend. Why not a washing machine? »

hWith this rustic mean, he brews 20 litres of beer in 10
ours.
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Executing production schedule

Make a batc

of ORG ! Execution

Batch Schedule
*F N

Equipment
Entltlg

Recipe

Batch
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ISA88 key concepts

Concept 1: Object oriented specification
Concept 2: Equipment entity
Concept 3: Models et terminology

Concept 4: Equipment / process separation
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Concept 1: OO specification

Applying software reuse techniques should help for:
Improving reliability and long-term maintainability
lowering first cost

Object oriented design is not ISA88 specific

Object oriented specification allows:
Development consistency and productivity
Knowledge management

ISA88 models provide a good basis for reusability

Howver, OOD is generally not directly implementable on
available control systems
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C1. Object example: Control Modules

Treating as a control module simplifies the interface to
this group of objects

Commands Status
Circulate ~ Circulating

Pump to Pumping
Process to Process

Stop Stopped

lﬁz @)
Shutdown ‘ — {>-b—> Shutdown
FC
Pump
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Concept 2: Equipment entity

Control is part of equipment

Tight integration: control is embedded within the
equipment, not a separate function

Physical hierarchy defines the backbone of the control

appllcatlon / Equipment Control \
O~| (or SOP Definitions)
e
i — )
Vi | Vi out >F —
— A A A0 TPy

Physical \ /KH /
y Equipment or Manual

S l Control Capability

lnstruments

- ) *Basic control
‘ECIUIPment EntltY‘ Coordination control

*Procedural control
ISA88 overview © 2004 Jean Vieille Conseil




Concept 3: Models and terminology

Allows to consistently verbalize system’s requirements
Users / Designers mutual understanding

Includes 4 hierachical, conceptual models:
1. Physical model

2. Procedural model

. Process model

..  Recipe Model

Includes 1
. Control Activity model

Provide a precise Terminology (65 definitions)
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C3.1 Physical Model

7 levels are defined : ENTEF(;PR'SE
Organizational Upper levels > < p—
* Entreprise, Site, Area ¢
AREA
Technical Lower levels s T
» Process Cell, Unit, Equipment FrCisss Calh
Module, Control Module \
- Address flexibility | o |
Control Modules (Lowest level) EQUIPMENT
MODULE
correspond to the actual \ 79
equipment. CONTROL

o~ |

MODULE F

* Other level are compositions of
P T

lower levels
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C3.1 Example of upper level modeling

: Storage zone Storage zone
I | Raw material Finish products
I ........... B B
T ISR, !
I Process Cell Process Cell Production Line| | :
. | Preparation Production 1 Packaging |
> !
Areas i Process Cell :
| Production 2 |
L R L _._. »
. USSR !
i N2 Gazeous effluents |
- |
| Steam Process Cell Condensats i
| Water Utiliti Waste water i
: Power ites | Heat |
| |

ISA88 overview © 2004 Jean Vieille Conseil



C3.1 Lower physical model

Process cell
A logical grouping of equipment required for
production of one or more batches

Units <

A collection of related control modules and
equipment modules that can carry out one or
more processing activities (contain EPES)

Equipment modules j&k
i
|

A functional group of equipment and/or control
modules that can carry out a finite number of
specific processing activities (contain EPES)

Control modules
A regulating device, a state oriented device, or

a combination of both that is operated as a
single device
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T T

C3.2 Procedural | physical models mapping

e —_—————_———_———— — — — — —— — — —

N o e o o o o o — — — — — — — — — — — — — —
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Control
Module

;7 Procedural Model Physical Model
Procedural Elements \ / e
| | Equipment Entities
I
: : Process
Procedure | |
| I Cell
| I
| I
~ Unit . ! ! ,
IIDrocedure | : | onit T
| : i |
Operation | | |
B I |
. -
| | Equipment
| |
FIESE /l | | Module R
\ | |
\\ I
|

N~ —— o — e — e ——_—_—— e e
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C3.3 Process model: non-equipment linked
processing requirements

- -——_-—_-—_-——_- - -
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\

Action

/// Process Model h
Process Elements
Process
‘Process [
e |
[
Process |
Operation —‘
[
Process

I}

e e e e e e e e e e e e e e e o e

| A Process is made up of an ordered set of

| one or more Process Stages: Major product

| change

I

I

| A Process Stage is made up of an ordered

| set of one or more Process Operations:
I\/Ilnor product change

I
I
|
| A Process Operation is made up of an

| ordered set of one or more Process Actions:
| How to changes

I

I

I A Process Action represent elementary

| processing activities that can be classified
| end genericized within a particular company

/" or industry segment
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C3.4 Recipe Model | Types

Recipe:

The necessary set of information that uniquely defines the
production requirements of a specific product

Equipment independent recipes:
General Recipe: Enterprise wide information

Site Recipe: Site specific information derived from the
general recipe

Based on Process Model

Equipment dependent recipes:
Master Recipe: Process cell specific information
Control Recipe: Batch specific information
Based on Procedural Control Model
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C3.4 From EIR to EDR: Process industrialization

ISA88 overview

Customer needs

PPC
ISA88.00.03

Obiject class
libraries
\_/_

Automated
transformation

PFC
ISA88.00.02

algorithm included
in ISA88.00.03

—xecutable Master recipsg
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C3.4 Recipes structure (applying to MR and CR)

Procedure

Defines the functional
sequencing

Made of RPE, a RPE
itself

Each RPE has
Header information

* |dentification, version
control

Formula:
* Process inputs
* Process outputs

* Process parameters
Equipment needs
Other information

ISA88 overview

(RPE)

Procedure I<

(For each RPEs)

(RPES)

Header
Informatlo A
Unit

{

Procedures
Equment
Requwemen
(RPEs)
! Other

Informatlo

Operat/ons

( RPES)

l ‘ ‘ Phases I<
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C3.5 Control Activity Model

Physical Model Control Activity Model
Enterprise _ _
. Production Production
: Recipe : :
Site Planning and Information
Management )
Scheduling Management
Area
|
Process Process
Cell Management
Unit UmF .
Super\wsmn
Equipment
Module Process
Module

Final Control Elements _
Safety Protection

(Actuators/Sensors)
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Concept 4: Equipment /| Process separation

ISA88.01 separate

Equipment Capabilities = Equipment control that provides generic
purpose, process independent inherent services that can be used for
production

Product Knowledge = Process control that uses previous equipment
services to accomplish its objective (Making a Igroc_luct, fulfill a service)
by executing predefined parameterized rules (Recipes)

Both must be independent (weak coupling)

Results

Allow recipe develo?ment without the services of a control systems
engineer 'No control system programming' required

* More flexible and reusable Equipment control
* Improved long term maintenability

* Simpler and more reusable recipes
2 well differenciated domains of responsibilities

* Easy portability of recipes from one system to another
* Simplified validation
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C4. Recipes and Equipment

Recipe
Defines the information
required to manufacture

NP4

Procedu
re

v \Provides Process Equipment
%}eraﬁo apabilities for De_flnes the equipment capability
EPE f available to manufacture a product

Phas
e
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C4. A Link Must Exist at Some Level

Batch At the
Ena iCne Recipe [ Procedure Equipment
g Procedure Level Procedure
on PC
//\\
Equip Unit
Procedure
‘ T
\|g|l AN
Equipment
Operation
Recipe T
instructions AN
reside here Equipment
Phase

ISA88 overview

Controller(s)

Equipment
& control
logic resides
here
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C4. The Most Frequent Link with batch packages

Batch
Engine
on PC

=i

Recipe
instructions
reside here

ISA88 overview

Recipe
Procedure

/N

7/ N

Recipe Unit
Procedure

/N

Recipe
Operation

/N

Recipe
Phase

At the
Phase

N4

Level

Equipment
Phase

Controller(s)

Equipment
& control
logic resides
here
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ISA88.01Deliverables

Terminology and models that

apply to

* all types of control systems

* both automated and manually-controlled

* Both simple and complex processes

* Batch processes as well as other manufacturing types
make functional requirements understandable
are Expandable and Collapsible

A modular structure facilitating reusability

A concept that separates
the process to be executed (Recipe)
from the equipment that is involved (Equipment entities)

Good engineering practices for control functional design
of all elements of a production system
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Product - Resource engineering matching

Product engineering: How to make the product?

R&D Process Model, General/Site Recipe
Process Process engineeriﬁgg How to make the product
_ _ with the available resources?
Engineering Procedural model, Master Recipe
Control Control engineering: Implement capabilities
S — provided by resources
J J Procedural model, Equipment control

ISA88 overview
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Production lifecycles

Demand
Market /
Customers

Production
Schedule

Resources
engineering

Product
development
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ISA88 in production lifecyles

Production

Schedule
What to do

ISA88 Schedule

ISA88 Process ISA88 Physical
model model

|ISA88 Recette

Resource
engineering
vailable mea

Product

Development
How to do
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Summary

ISA88 isn’t just a standard for software, equipment and procedures
It's a way of thinking, a design philosophy

The concept of separation of product information (recipes) from
equipment capability is key to designing flexible systems

Understanding ISA88.01 will help you better design your processes
and manufacture your products

Defines a 'design pattern’' for the architecture of batch systems that
works

for complex or simple problems

for any level of automation,

for any type of automation equipment

As well as for any other manufacturing typology

The benefits of applying ISA88 are real and proven
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MERCI

jean.vieille@isa-france.org
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