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Agenda

ISA 88 and 95 in SCM and Production
Scheduling

ISA 95 : Enterprise-Production
Communication

ISA 88 : Modular Control
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ISA 88 and 95 in SCM and
Production Scheduling




Market / Customer driven production

Market / Classical Enterprise

Customer
demand

Production
Schedule

Product Resources
Development Engineering
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Agile Enterprise

Market /
Customer Production
demand Schedule

Production

Schedule
Resources

Product Engineering

Develoment

Company 2 with No manufacturing
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S95.01 Scope

[ Interface addressed
in ISA 95.01 /02

~_

[ dS95.03 Area

S~

S88

Source: ISA dS95.01 Enterprise/Contr iRy T e o 1 W T (21 L R AL 1s)




Manufacturing in The Supply Chain
The Supply Chalin

* The network of activities in a company that take
place from customer order to customer delivery

—

Customer

‘=-
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S95/S88 and The Supply Chain

Suppliers

Materials Product Production Manufacturing Distribution Order Customer

Purchasing Development Planning Operations & Logistics Management Service —~

o craman
anagement Scheduling Manageme

4

Process
Manageme

Order & Maintenance Warehouse &

Inventory Unit Management  Transportation
ni
Management Superwsm Management
Process
Control

Process Management
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S88 et S95

Enterprise A Enterprise B
« Product » « Product »

Enterprise X ' Enterprise Y

« Manufacturing » « Manufacturing »

Process Process Process Process
Cell X1 Cell X2 Cell Y1 Cell Y2
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S95.01 Production Schedule
Structure

Productjon Schedule

A Production Schedule is made
up of 1..n Production Requests

v

Production Request

A Production Request is made up
of 0..n Segment Requirements

v

Segment Requirement

A Segment Requirement may
ontain 0..n of each

Material Material
Consumed  Produced
Requirement Requirement

Consumable
Expected

Production Personnel Equipment
Parameter Requirement Requirement
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Mixed Format Schedule Application

S95.01

Production
Schedule

|
Work
Dispatching

S88.02
Schedule

Setup
Instructions

Setpoints
&
Flowpaths

(4

)
o

f

‘
Continuous Batch Production Discrete
Premix Process Packaging

7’ y
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S95 in Production System Lifecycles

Production
Schedule

Segment
Requirement

Product Product Process Production
Definition Segments Segments Capabilities
Product

Development Resources Res_ourcgs
Engineering
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S88 in Production System Lifecycles

Production
Schedule

S88 : Schedule
i 'R

S88 : Equipment
Procedural

Resources
Engineering

Product

Development
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ISA 95 : Enterprise — Production
Communication
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What is ISA95 ? Status

SP95 committee started in October 1996
ANSI/ISA95.00.01 available from ISA

* Submitted to IEC/ISO
* Joint Working Group (JWG 15) to be established
ISA 95.00.02 in draft, out for vote

* QOut for committee ballot and public comment
ISA 95.00.03 in draft

* Still under development in the committee
World Batch Forum

* Developing XML Schemas for the exchanged information

ISA-The Instrumentation, Systems, and Automation Society -!i.ﬂ-fi



Some SP95 Committee Members /
Sypsporters

Eli Lilly DuPont Lyondell Chemical Lubrizol
* Dow Corning Ben & Jerry's Novo Nordisk Bechtel
* Rohm & Haas Sterling Tava Technologies EastmanK
* Bayer IBM Aurora Biosciences Genemtech
* Merck Nestle Pharmacia
Procter&Gamble
* UOP
Vendors
 ABB AspenTech Siemens BaseTen
* SAP Sequencia InCode Wonderware
* ABB Rockwell Yokogawa Foxboro Propack
Data
* Honeywell FRSI InCode Oracle
* Marcam OSl Intellution Schneider
Electric
* GSE System HP IBM GS Microsoft
ORSI
General

. I5A-The |II51IIII'I‘IEI'|131il]I'I, ﬂj‘ﬂiEll‘lS, and Autom ation SI][:iEIy' ISR
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Why Did We Start SP95 ?

ntegration of business (logistics)
systems to manufacturing is
nard to do

* Different systems, cultures, terminology...

* Many benefits expected from standardization and
documentation of “best practices”

Fffgctive operation of manufacturing is hard

O do

* MES solutions are too related to processing methods and
too industry-specific

* Many benefits expected from standardization and
documentation of “best practices”

/s

/‘.
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Business Defines the Need

There must always be a business need for
information to be exchanged

Requirements for exchanged information are
always driven by business needs & business
procegses

TYPICNESS Drivers: \/,\

* Available To Promise
* Reduced Cycle Time
* Supply Chain Optimization

. ASV'-\GHC}/ &
. Ag\ﬁufacturing \/
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How Does S95* Help?

Separate the business Alternate Logistics Strategies
processes from the . .
manufacturing
Processes

* Allow changes in
production processes
without requiring

unnecegsary changeg Continuous Batch Discrete
schedullng and |OgIStICS Manufacturing Manufacturing Manufacturing
processes Models Models Models

: Alternate Manufacturing Strategies
Provide a clear 2 .

demarcation of
responsibilities and
functions

Provide a Clear * 895 is used as a short form for ANSI/ISA95
deSICrIp’[IOnl ij: ISA-The Instrumentation, Systems, and Automation Society ﬂ ]
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Scope of S95.01

The definition of the scope of the
manufacturing control domain

A definition of the functions associated with
the interface between control functions and
enterprise functions

A definition of the information which is
shared between control functions and
enterprise functions

Based on the Purdue Reference Model for
CIM and MESA model
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Process Data

In-Process
Waiver Request

Schedule

Inventory
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Order Requirements

Maintenance Purchase
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Elements of Models & Definitions

Domain Functions Functions
Definitions in Domains of Interest
(Responsibility)

@
@
®e 0 4
e 4 O
Information Categories of Information
Definitions Information Flows of Interest
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Identified Information Categories

Data flow : :
information Enterprise Information
was _ Plant Production Scheduling,
categorized Operational Management, etc
Multiple Venn

diagrams

used to

llustrate the

overlap of :
information Manufacturing
categories Control Information

Area Supervision, Production Planning,
Reliability, Assurance, etc
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Major Object Definitions

Resources Capability, Product, Production

%

Time >

People

Capabilities
El %
Product
Equipment Definitions
nrf Y@
Materials Production
Schedule
w
Ry g
J Production

Segments Performance
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Four Resource Object Models

Equipment

ﬂ <+— Material resources managed for production

Materials

<+— Business view of production processes

Process Segments
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Material Definition Example

Common material information

Material Class Material Definition Lot Sublot
Acid HCI 50% HCL-50-100019 HCL-50-100019
Barrel 15

pH Density Color Purity

% Location
- \\-

pH Density Color Purity
1.32 Yellow .5%
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Process Segments

Business view of production

%@

Assembly
-
!
I Beam
Laborer

| hour -

Inspect

S

it

Inspector
2X
.25 Hour

Mixing Rollers
Cans
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Capapllity, Froduct, ana Froaduction
Information

<+— \What is available for use for production

Time >

Capabilities

<+— \What is needed to make a product

Definitions

4.
m <+— \\/hat to make and resources to use

Production
Schedule

a

w
X\ﬁ_ <+— \What was made and resources actually used

Production
Performance
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Capability Models

Time

Capabilities '

Equipment

ar

Materials

P
)

Segments
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Per Product Definitions

Scheduling
System

Bill Of Resources
e.g. 10 Speed Bicycle

Product
Segments

Production Rule

e.g.
10 Speed Bicycle

Assembly  Assembly

C o

Frame Seat
Type Height

Frame Final l

Manufacturing
System
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Production Schedule

Equipment
Definitions
nr fi!
Materials Production
Schedule

P
)

Segments
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Production Performance

Equipment Product

Definitions

nr f’é
\WEICHES Production
Schedule

Production
Segments

erormance
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Four Models & Segment Resources

Production Process Product Production Production

Capability Specification Definition Scheduling Information

What resources What can be done What must be defined What is it to be What was
are available with the resources to make a product made & used made & used

Production P8 Production
Schedule Performance

Production P## Production
Response

Production s

P Segment

Production P8 Process P
Res

Resource /i Resource
Requiremen Actual

Resource
Resource /s
Segment

Capability

Capabilit

Requirement /s Actual
Property Property

Capability u—— Segment /.
Property Property

Property
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ISA 95.00.02 : Relationship with Part 1

Maintenance
hlary be up of Is against R eguest

o.n } on

Equipment in O.n | ey result i

Clazs Equipment
y Defined by AR = ISA95 01
= 1.1 o.n °

Maintenance

Ha= Haz Iz made Work Order

pmpﬂegsf values for apainst Equipment

1.1

o.n 0.n o | Mey be genersted for

Maintenance mOdel

Equipment Equipment
Class Property Property Responss
—— — _

by &

Equipment
Capability Test !
Specification Defines a
procedure far
aktaining s

0.n Records the
execution of

Attribute Description Examples
Name
I

dIS A95 .02 1D A unique identification of a specific piece of | R7726

equipment, within the scope of the information Reactor 101

1 exchanged (Production Capability, Production
qullpment Schedule, Production Performance, ...) Lathe machine 33

Attributes 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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MESA Definitions

Operations and Detailed
Scheduling

Production Tracking
Dispatching Production

Resource Allocation and
Control

Data Collection and Data
Acquisition

Quality Management
Process Management
Performance Analysis
Interface to

*Document Control
*Labor Management
*Maintenance Management

ISA 95.00.03 : Level 3 Functions

d95.03 Definitions

Detailed Production
Scheduling

Production Tracking
Production Dispatching
Resource Management
Historical Data Management
(QA) Product Analysis
Process Analysis

Production Analysis

Product Definition
Management

Process Monitoring
Manual Operations
Automated Control
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d95.03 Manufacturing Operations
Functions

Product Production Production Production
Definitions Capability Schedule Performance
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ISA 88 : Modular control
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What is ISA 88 ? - Status

Standard ANSI/ISA 88 « Batch Control »
Comité SP88 lancé en 1988
Partie 1 — ISA 88.00.01

* Publiée et disponible a I'lSA et a TANSI

* |[EC 61512-1 bilingue disponible auprés de I'lEC, 'UTE et
'’AFNOR

Partie 2 — ISA 88.00.02

* Publication imminente

* Version IEC (61512-2) bilingue pour 2001 ?
Partie 3 — ISA 88.00.03

* Début des travaux
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>
Automatich Challenge
| ~— ldeal automation
| l.
! Fr
| h 8 A »
I l. |
- |
N \
h
Manual Iy \‘\
) Il - ‘
Operation | Capability \‘ /‘/:
i.l. /‘ /\- /‘ /‘ —’ :
/ -
] . // »
Darin Flemming Traditional »

Lou Pillai .
Automation
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The Powerful Tyrex...

Big brain
Centralized design

OK for steady / slow
changing environment

Shortcomings

* Agility
* Availability

Refer to first computerized \\
systems \\\\x\




...VS Stupid Bird

Limited intelligence

Mostly decentralized
design

* Local decision making at
feather level

* Cope well with unexpected
situations

* Inherently adaptative ")),
structure
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From Goal to Labor

Forecasting, Process Equipment Elementary
Planning Control Functional Equipment
And Scheduling Definition Capabilities Control
The Goal:
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Scheduling hierarchy

\
\I g, ISA 95
N >
MES systems
SCADA systems )
ISA 88
I s > IEC 61512
Process oPC
Control

Z 8
- IEC 61131
Control N ¢ IEC 61499
7 %

_ > IEC 61158
« Intelligent » - Fieldbus
Device _/ ISA-The Instrumentation, Systems, and Automation Soclety ' 1sA)




Product Processing / Equipment
Control

quipment
allocation

Production
schedule

R&D
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ISA 88 Physical Model

May contain

I May contain
Area

I May contain

Must contain

May contain

Equipment <

May contain
May contain

/
—|-|

May contain
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Equipment Entities -An Object
Approach

Physical {ﬂ:ljl'l

Equipment T B
Equipment
Entities
~
; Instruments
Equment Basic control /
Control Coordination control
Procedural control
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Example of physical modeling

Process Cell

Unit Unit

~- _-
~ -
~< o
~o N
S~ -~
-
\~-A’

A 4 h 4
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Example of control modules
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Why Control Modules

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

Commands

Status

Circulate I~

Pump to
Process

Stop

Circulating

Pumping
to Process

Stopped

Shutdown ‘

Pump

lﬁ:i {>-b—-» Shutdown
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Recipe/Equipment Control Separation

Control Recipe Equipment
Procedure Control
Recipe
Proce ure‘
[Must Always Exist] :[ ¥ qaean
Unit
Procedure

is an
ordered set of

I

Operation

I d is %n ‘
ordered set o Equipment
Phase
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Recipe/Equipment Control Separation

- Typical

Control Recipe
Procedure

Recipe
Procedure

is an

l ordered set of

Recipe Unit
Procedure

is an
I ordered set of

Recipe
Operation

is an
I ordered set of
Recipe

Equipment
Control

Phase

References | Equipment
'l Phase
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Recipe/Equipment Control Separation
- Alternate 3

Control Recipe Equipment
Procedure Control
Recipe | References

Procedure |’

‘ an
A ordered set of
Equipment
Phase
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Phase Interface Logic
State machine enforcement between recipe
phase and equipment phase

A set of services that support commands to
the equipment phase

A set of services that support requests from
the equipment phase to the recipe phase

Equipment
Phase

Recipe
Phase
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Phase Interface Logic

Parameters l ‘ Requests
Commands — Stat.e —  States
Machine
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Phase Object

Parameters_l |—> Data
Start — - - - —— Run
Hold —™ - Held

N - T
e
Lo Aborting - Pausing Paused
Stop — " T —  Stopped
Abort - - - —  Aborted
Reset —  ~ + T T —— e
Resume — Holding : Stopping Data — Completed
Restart — Running Collection
- equiremen
I
Restarting
Control ]
Action L. Control
Status Steps
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Example Procedural Element
States

Ab d g Final States
- orte Stoppe _
PP Quiescent States
Reset | -
Reset Transient States
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Exception Handling In Control
Actions

The safety interlock logic takes precedence over
phase logic or process interlock logic. Typically this
logic, when required, is implemented in an

independent safety interlock system.
Lt Safety Control Module

Interloc
AN

Exception Logic

- I';’;gﬁ%f:s Control Module

The process interlock logic takes precedence
over phase logic and manual override logic.
Typically, this logic is implemented in the
DPCS.

.

Control step (command)

Phase

Logic <—ﬁ

i Control Module/Control
Equipment_Module Action State/Mode

Control Module

\ Inhibit manual override

(Interlock from phase logic),
Also sent to console to inhibit
choice of manual mode

“,- X

Control Module/Control  Exception Logic
Action State/Mode

Inputs to Control Action Logic:

|_— - Setmanual mode

- Command from operator's
console

-
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ISA 88.00.02 : Procedural Function

Chart Unit procedure interactions
Relative timing

* Height of unit procedure
symbol

* Vertical placement of
symbols

* Master recipes do not contain
absolute timing

Synchronization points

* Arrowheads indicate material
transfer

Multiple levels of
procedures




THANK YOU
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