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Preface

This preface, as well as all footnotes and annexes, is included for information purposes and is not
part of ISA 95.00.03.

This document has been prepared as part of the service of ISA, the Instrumentation, Systems and
Automation Society, toward a goal of uniformity in the field of instrumentation. To be of real
value, this document should not be static but should be subject to periodic review. Toward this
end, the Society welcomes all comments and criticisms and asks that they be addressed to the
Secretary, Standards and Practices Board; ISA; 67 Alexander Drive; P. O. Box 12277; Research
Triangle Park, NC  27709; Telephone (919) 549-8411; Fax (919) 549-8288; E-mail:
standards@isa.org.

The ISA Standards and Practices Department is aware of the growing need for attention to the
metric system of units in general, and the International System of Units (SI) in particular, in the
preparation of instrumentation standards. The Department is further aware of the benefits to
USA users of ISA standards of incorporating suitable references to the SI (and the metric system)
in their business and professional dealings with other countries. Toward this end, this
Department will endeavor to introduce Sl-acceptable metric units in all new and revised
standards, recommended practices, and technical reports to the greatest extent possible.
Standard for Use of the International System of Units (SI): The Modern Metric System, published
by the American Society for Testing & Materials as IEEE/ASTM SI 10-97, and future revisions,
will be the reference guide for definitions, symbols, abbreviations, and conversion factors.

It is the policy of ISA to encourage and welcome the participation of all concerned individuals
and interests in the development of ISA standards, recommended practices, and technical reports.
Participation in the ISA standards-making process by an individual in no way constitutes
endorsement by the employer of that individual, of ISA, or of any of the standards, recommended
practices, and technical reports that ISA develops.

CAUTION:

ISA adheres to the policy of the American National Standards Institute with regard to patents. If
ISA is informed of an existing patent that is required for use of the standard, it will require the
owner of the patent to either grant a royalty-free license for use of the patent by users complying
with the standard or a license on reasonable terms and conditions that are free from unfair
discrimination.

Even if ISA is unaware of any patent covering this Standard, the user is cautioned that
implementation of the standard may require use of techniques, processes, or materials covered by
patent rights. ISA takes no position on the existence or validity of any patent rights that may be
involved in implementing the standard. ISA is not responsible for identifying all patents that may
require a license before implementation of the standard or for investigating the validity or scope
of any patents brought to its attention. The user should carefully investigate relevant patents
before using the standard for the user’s intended application.
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However, ISA asks that anyone reviewing this standard who is aware of any patents that may
impact implementation of the standard notify the ISA Standards and Practices Department of the
patent and its owner.

Additionally, the use of this standard may involve hazardous materials, operations or equipment.
The standard cannot anticipate all possible applications or address all possible safety issues
associated with use in hazardous conditions. The user of this standard must exercise sound
professional judgment concerning its use and applicability under the user’s particular
circumstances. The user must also consider the applicability of any governmental regulatory
limitations and established safety and health practices before implementing this standard.
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Enterprise/Control System Integration

Part 3: Activity models of manufacturing operations

FOREWORD
This standard is Part 3 of a multi-part set of standards that defines the interfaces between
enterprise activities and control activities.

Section 4 is normative. The intent is to describe the activities associated with manufacturing
operations, maintenance operations and quality operations.

Annex A is informative. It defines how ... Editors note: This is just a place holder for now.
NOTE: This is a draft document, notes and other draft text is included in this document.

As currently envisioned, ANSI/ISA-95 consists of the following parts under the general title
Enterprise/Control System Integration:

- Part 1: Models and terminology
- Part 2: Object models and attributes
- Part 3: Activity models of manufacturing operations

- Part 4: Object models of manufacturing operations Editor’s note: This is a possible Part 4,
defining detailed object models of information that flows between the activities defined in Part 3.

Docu%ents

Document Sharing Hub

ISA Draft 95.00.03 (Draft 6) December 2001

Full document details: ISA 95.00.03 2001


http://www.avadocuments.com/doc/isa-95-00-03-2001
http://www.avadocuments.com/doc/isa-95-00-03-2001

Introduction

This part of the standard defines activity models for manufacturing operations that enable
enterprise/control system integration. These models operate between the logistics & planning
functions and the manual & automated process control functions. The models are consistent with
the Part 1 data models and the Level 3 (Manufacturing Operations and Control) definitions.

The goals are to reduce the risk, cost, and errors associated with implementing manufacturing
operations, and to have enterprise systems and manufacturing operation systems that inter-
operate and easily integrate. The standard may also be used to reduce the effort associated with
implementing new product offerings.

This part of this standard provides models and terminology for defining the activities of
manufacturing operations. The models and terminology defined in this standard

— emphasize good practices of manufacturing operations;
— can be used to improve existing manufacturing operations systems; and
— can be applied regardless of the degree of automation.

Specifically, this standard provides a standard terminology and a consistent set of concepts and
models for defining manufacturing operation activities. Benefits produced will:

— reduce the user's time to reach full production levels for new products,
— enable vendors to supply appropriate tools for manufacturing operations,
— enable users to better identify their needs,
— reduce the cost of automating manufacturing processes,
— optimize supply chains, and
— reduce life-cycle engineering efforts.
It is not the intent of this standard to
— suggest that there is only one way of implementing manufacturing operations;
— force users to abandon their current way of handling manufacturing operations; or
— restrict development in the area of manufacturing operations;

— to restrict its use only to manufacturing industries.
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ENTERPRISE/CONTROL SYSTEM INTEGRATION

Part 3: Activity Models of Manufacturing Operations

1. Scope

This part of the standard defines activity models for manufacturing operations that enable
enterprise/control system integration. These models operate between the logistics & planning
functions and the manual & automated process control functions. The models are consistent with
the Part 1 data models and the Level 3 (Manufacturing Operations and Control) definitions.

The scope of Part 3 is limited to:

— A definition of the activities associated with the manufacturing operations and control
domain defined in Part 1 of this standard, as the Level 3 functions, as illustrated in Figure
1.

Level 4 ] ] O
Business Planning & Logistics

Plant Production Scheduling,
Operational Management, etc

Level 3 Manufacturing

Operations & Control
Dispatching Production, Detailed Production
cheduling, Reliability Assurance,

Activities addressed
in Part 3 of this
standard

Levels
2,1,0

Batch
Control

Discrete
Control

Continuous
Control

Figure 1 - Scope of part 3

Docurﬁents

Document Sharing Hub

ISA Draft 95.00.03 (Draft 6) December 2001

Full document details: ISA 95.00.03 2001


http://www.avadocuments.com/doc/isa-95-00-03-2001
http://www.avadocuments.com/doc/isa-95-00-03-2001

2. Normative references

The following normative documents contain provisions, which through reference in this text,
constitute provisions of this part of this standard. At the time of publication, the editions
indicated were valid. All normative documents are subject to revision, and parties to agreements
based on this part of this standard are encouraged to investigate the possibility of applying the
most recent editions of the normative documents indicated below. Members of IEC and ISO
maintain registers of currently valid normative documents.

— ISA 95.00.01-2000, Enterprise/Control System Integration — Part 1: Models and Terminology
— ISA 95.00.02-2001, Enterprise/Control System Integration — Part 2: Object Model Attributes

— ISO/IEC 19501-1 Information Technology—Unified Modeling Language (UML)—Part 1:
Specification

— ANSI/ISA-S88.01-1995, Batch Control — Part 1: Models and Terminology
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3. Definitions

For the purposes of this part of this international standard the following apply.
3.1

EH&S

Environmental health and safety

3.2

manufacturing operations

the functions of a manufacturing facility which convert raw materials and energy into products

In the PERA model the concept of manufacturing defines the hardware used in production. The manufacturing operations
functions defined in this part relate to the information functions of the PERA model.

33
Manufacturing operations information

the collection of information used by, or generated by, production operations, maintenance
operations, and quality operations
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4. Manufacturing operations models overview

4.1 Manufacturing operations models

Manufacturing Operations are those functions of a manufacturing facility which convert raw
materials and/or parts into products. Manufacturing operations include activities that may be
performed by physical equipment, human effort, and information systems. By performing those
functions, the facility fulfills the business mission of the facility.

Manufacturing operations information refers to the collection of information about the scheduled,
use, capability, definition, history, and status of all of the resources (personnel, equipment, and
material) within the manufacturing facility.

All the functions of handling operational data, information about operational scheduling,
information about production results, and general management of the information that supports
ands control the physical operations of manufacturing are included within the manufacturing
operations functions.

These functions may be grouped under heading such as process control, scheduling, and
production data, but have a common collection and use within the manufacturing facility.

Each function includes the collection, handling, storage, and use of data and other forms of
information important to the successful execution and documentation of the physical activity and
its compliance.

The manufacturing operations activities included in Level 3, the dotted line area in the
Functional enterprise-control model of Part 1 - Figure 5, are defined in three models, as depicted
in Figure 2.

— The production operations model includes the activities of production control and the subset
of the production scheduling, product inventory control. and material & energy control
activities that are defined as being in Level 3.

— The maintenance operations model includes the activities of maintenance management
included in Level 3.

— The quality operations model includes the activities of quality assurance included in Level 3.

This document is organized into sections corresponding to the three models of operations listed
above and shown in Figure 2.
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Figure 2 — Manufacturing operations models

4.2 Manufacturing operations information
The structure of the information exchanged in production operations, provides a similar structure

for maintenance operations and quality operations, as depicted in Figure 3.

The production

schedule, production performance, product definition management, and production capability,
shown in the figure as bold and underlined text, are defined in Part 1 of this standard. There are
equivalent information structures for maintenance and quality, even if they do not necessarily
cross the business-to-manufacturing boundary. The collection of all information from these

elements is called Manufacturing Operations Information.
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