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Publication numbering 

As from 1 January 1997 all IEC publications are issued with a designation in the 
60000 series. For example, IEC 34-1 is now referred to as IEC 60034-1. 

Consolidated editions 

The IEC is now publishing consolidated versions of its publications. For example, 
edition numbers 1.0, 1.1 and 1.2 refer, respectively, to the base publication, the 
base publication incorporating amendment 1 and the base publication incorporating 
amendments 1 and 2. 

Further information on IEC publications 

The technical content of IEC publications is kept under constant review by the IEC, 
thus ensuring that the content reflects current technology. Information relating to 
this publication, including its validity, is available in the IEC Catalogue of 
publications (see below) in addition to new editions, amendments and corrigenda. 
Information on the subjects under consideration and work in progress undertaken 
by the technical committee which has prepared this publication, as well as the list 
of publications issued, is also available from the following: 

• IEC Web Site (www.iec.ch) 

• Catalogue of IEC publications 

The on-line catalogue on the IEC web site (www.iec.ch/searchpub) enables you to 
search by a variety of criteria including text searches, technical committees 
and date of publication. On-line information is also available on recently issued 
publications, withdrawn and replaced publications, as well as corrigenda.  

• IEC Just Published  

This summary of recently issued publications (www.iec.ch/online_news/ justpub) 
is also available by email. Please contact the Customer Service Centre (see 
below) for further information. 

• Customer Service Centre 

If you have any questions regarding this publication or need further assistance, 
please contact the Customer Service Centre:  
 

Email: custserv@iec.ch 
Tel:  +41 22 919 02 11 
Fax:  +41 22 919 03 00 
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INTERNATIONAL ELECTROTECHNICAL COMMISSION 
____________ 

 
BATCH CONTROL – 

 
Part 3: General and site recipe models 

and representation 
 

FOREWORD 

1) The International Electrotechnical Commission (IEC) is a worldwide organization for standardization comprising all 
national electrotechnical committees (IEC National Committees). The object of IEC is to promote international co-
operation on all questions concerning standardization in the electrical and electronic fields. To this end and in 
addition to other activities, IEC publishes International Standards, Technical Specifications, Technical Reports, 
Publicly Available Specifications (PAS) and Guides (hereafter referred to as “IEC Publication(s)”). Their preparation 
is entrusted to technical committees; any IEC National Committee interested in the subject dealt with may 
participate in this preparatory work. International, governmental and non-governmental organizations liaising with 
the IEC also participate in this preparation. IEC collaborates closely with the International Organization for 
Standardization (ISO) in accordance with conditions determined by agreement between the two organizations. 

2) The formal decisions or agreements of IEC on technical matters express, as nearly as possible, an international 
consensus of opinion on the relevant subjects since each technical committee has representation from all interested 
IEC National Committees.  

3) IEC Publications have the form of recommendations for international use and are accepted by IEC National 
Committees in that sense. While all reasonable efforts are made to ensure that the technical content of IEC 
Publications is accurate, IEC cannot be held responsible for the way in which they are used or for any 
misinterpretation by any end user. 

4) In order to promote international uniformity, IEC National Committees undertake to apply IEC Publications 
transparently to the maximum extent possible in their national and regional publications. Any divergence between 
any IEC Publication and the corresponding national or regional publication shall be clearly indicated in the latter. 

5) IEC provides no marking procedure to indicate its approval and cannot be rendered responsible for any equipment 
declared to be in conformity with an IEC Publication. 

6) All users should ensure that they have the latest edition of this publication. 

7) No liability shall attach to IEC or its directors, employees, servants or agents including individual experts and 
members of its technical committees and IEC National Committees for any personal injury, property damage or 
other damage of any nature whatsoever, whether direct or indirect, or for costs (including legal fees) and expenses 
arising out of the publication, use of, or reliance upon, this IEC Publication or any other IEC Publications.  

8) Attention is drawn to the Normative references cited in this publication. Use of the referenced publications is 
indispensable for the correct application of this publication. 

9) Attention is drawn to the possibility that some of the elements of this IEC Publication may be the subject of patent 
rights. IEC shall not be held responsible for identifying any or all such patent rights. 

A PAS is a technical specification not fulfilling the requirements for a standard, but made 
available to the public. 

IEC-PAS 61512-3 has been processed by subcommittee 65A: System aspects, of IEC technical 
committee 65: Industrial-process measurement and control. This PAS is an ANSI/ISA publication 
88.00.03*. 

Attention is drawn to the fact that Clauses 6 and 7 of this PAS contain licenses involving the 
following copyright: Copyright © 2003 by ISA. 

——————— 
*  Copyright © 2003 by ISA —The Instrumentation, Systems, and Automation Society.  All rights reserved. Not for 

resale.  Printed in the United States of America.  No part of this publication may be reproduced, stored in a retrieval 
system, or transmitted in any form or by any means (electronic, mechanical, photocopying, recording, or otherwise), 
without the prior written permission of the Publisher. 

 ISA 
67 Alexander Drive 
P.O. Box 12277 
Research Triangle Park, North Carolina 27709 
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The text of this PAS is based on the 
following document: 

This PAS was approved for 
publication by the P-members of the 
committee concerned as indicated in 

the following document 

Draft PAS Report on voting 

65A/410/NP 65A/421/RVN 

 
Following publication of this PAS, which is a pre-standard publication, the technical committee or 
subcommittee concerned will transform it into an International Standard. 
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ISA Preface 
 

This preface, as well as all footnotes and annexes, is included for information purposes and is not part of 
ANSI/ISA–88.00.03–2003. 
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 
SI-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 DOCUMENT, 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 DOCUMENT OR A LICENSE ON REASONABLE TERMS AND CONDITIONS THAT ARE 
FREE FROM UNFAIR DISCRIMINATION. 

EVEN IF ISA IS UNAWARE OF ANY PATENT COVERING THIS DOCUMENT, THE USER IS 
CAUTIONED THAT IMPLEMENTATION OF THE DOCUMENT 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 DOCUMENT. ISA IS NOT RESPONSIBLE FOR IDENTIFYING ALL PATENTS THAT MAY 
REQUIRE A LICENSE BEFORE IMPLEMENTATION OF THE DOCUMENT OR FOR INVESTIGATING 
THE VALIDITY OR SCOPE OF ANY PATENTS BROUGHT TO ITS ATTENTION. THE USER SHOULD 
CAREFULLY INVESTIGATE RELEVANT PATENTS BEFORE USING THE DOCUMENT FOR THE 
USER’S INTENDED APPLICATION. 

HOWEVER, ISA ASKS THAT ANYONE REVIEWING THIS DOCUMENT WHO IS AWARE OF ANY 
PATENTS THAT MAY IMPACT IMPLEMENTATION OF THE DOCUMENT NOTIFY THE ISA 
STANDARDS AND PRACTICES DEPARTMENT OF THE PATENT AND ITS OWNER. 

ADDITIONALLY, THE USE OF THIS DOCUMENT MAY INVOLVE HAZARDOUS MATERIALS, 
OPERATIONS OR EQUIPMENT. THE DOCUMENT CANNOT ANTICIPATE ALL POSSIBLE 
APPLICATIONS OR ADDRESS ALL POSSIBLE SAFETY ISSUES ASSOCIATED WITH USE IN 
HAZARDOUS CONDITIONS. THE USER OF THIS DOCUMENT MUST EXERCISE SOUND 
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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 DOCUMENT. 

THE USER OF THIS DOCUMENT SHOULD BE AWARE THAT THIS DOCUMENT MAY BE IMPACTED 
BY ELECTRONIC SECURITY ISSUES. THE COMMITTEE HAS NOT YET ADDRESSED THE 
POTENTIAL ISSUES IN THIS VERSION. 

This document has been structured to follow IEC (International Electrotechnical Commission) guidelines. 
Therefore,the first three clauses discuss the Scope of the standard, Normative References, and Definitions, 
in that order. 

Clause 4, Recipe Description, is informative. 

Clause 5 is normative. The intent of this clause is to describe the contents of general and site recipes. 

Clause 6 is normative. The intent of the clause is to describe an object model of general and site recipes. 

Clause 7 is normative. The intent of this clause is to describe a symbolic language for general and site 
recipe depiction. 

Clause 8 is informative. The intent of this clause is to describe some aspects of general or site to master 
recipe transformation. 

The annexes are informative. 

This document is intended for those who are: 

a)  responsible for defining product processing requirements; 

b)  involved in designing and/or operating batch manufacturing processes; 

c)  responsible for specifying controls and the associated application programs for batch manufacturing 
plants; 

d)  involved in the design and marketing of products in the area of batch control; or 

e)  use product information for the purposes of manufacturing or managing the manufacture of product. 
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ISA Introduction

ANSI/ISA-88.01-1995, Batch Control Part 1: Models and Terminology (referred to as Part 1 throughout
this document) provides models and terminology applicable to batch control.  ANSI/ISA88.00.02-2001,
Batch Control Part 2: Data Structures and Guidelines for Languages (referred to as Part 2 throughout
this document) addresses data structures and guidelines for languages.  This Part 3 defines additional 
information on general and site recipes.  Clause 4 of this document contains definitions of general
and site recipes in greater detail than in Part 1.  Clause 5 defines detailed description of the
contents of general and site recipes.  Clause 6 defines a data model that identifies objects and
relationships that were addressed in Clauses 4 and 5.  Clause 7 defines a method for depiction of general
and site recipes that can be used for both simple and complex processing requirements, using both a
tabular and a graphical notation. Clause 8 describes some aspects of general or site to master recipe
transformation.  The annexes provide complementary information.

Although this document is intended primarily for batch processes, it may have considerable value for other
types of processes as well.
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BATCH CONTROL – 
 

Part 3: General and site recipe models  
and representation 

 
 

1  Scope 

This PAS on Batch Control defines a model for general and site recipes; the activities that describe the 
use of general and site recipes within a company and across companies; a representation of general and 
site recipes; and a data model of general and site recipes. 
 
2 Normative references 

The following referenced documents are indispensable for the application of this document. For dated 
references, only the edition cited applies. For undated references, the latest edition of the referenced 
document (including any amendments) applies. 

ANSI/ISA-88.01-1995, Batch Control Part 1: Models and Terminology (referred to in this PAS as "Part 1"). 

ANSI/ISA-88.00.02-2001, Batch Control Part 2: Data Structures and Guidelines for Languages (referred  
to in this PAS as "Part 2"). 

IEC 61512-1:1997, Batch Control — Part 1: Models and Terminology. 

IEC 61512-2: 2001, Batch Control — Part 2: Data Structures and Guidelines for Languages. 

ANSI/ISA-95.00.01-2000, Enterprise-Control System Integration Part 1: Models and Terminology. 

ANSI/ISA-95.00.02-2001, Enterprise-Control System Integration Part 2: Object Model Attributes. 

IEC 60050-351:1998, International Electrotechnical Vocabulary — Part 351: Automatic Control. 

ISO/IEC 19501:2004, Information Technology — Open Distributed Processing — Unified Modeling 
Language (UML) Version 1.4.2 

3 Definitions 

For the purposes of this PAS, the following definitions apply. Definitions and concepts expressed in the 
Part 1 and Part 2 standards (IEC 61512-1 and 61512-2 respectively) apply, except where differences are 
explicitly stated in this PAS. Definitions in IEC 60050-351:1998 were also used as a basis. 

3.1  equipment-independent recipe: 
a super class of a recipe type that is independent of equipment and follows the procedural model of general 
recipes. 

3.2  master recipe transform component: 
part of a master recipe that is used in the transformation of an equipment-independent recipe into a 
complete master recipe. 

3.3  process procedure chart (PPC): 
a method for the graphical representation of equipment-independent recipes. 

3.4  product family: 
a set of produced materials that are related by manufacturing business policy. 

3.5  product grades: 
a collection of similar materials with some variations in properties. 
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4 Recipe description

4.1 Recipe types

As defined in the recipe model of the Part 1 standard, a recipe is an entity that contains the minimum set of
information that uniquely defines the manufacturing requirements for a specific product.  Recipes provide a
way to describe products and how those products are produced.

Four types of recipes are defined in Part 1: general recipe, site recipe, master recipe, and control recipe.
There are substantial differences between general/site and master/control recipes.  General/site recipes
describe the equipment-independent processing requirements to make a specific product.  Master/control
recipes describe the specific actions required with specific equipment to make a batch of product.

Additional information on the four recipe types is defined the Part 1 standard.

4.2 General and site recipe description

4.2.1 Manufacturing information

General and site recipes are sources of information for the development of process cell-specific master
recipes.  Their purpose is to describe manufacturing information without regard to specific manufacturing
equipment.  They describe, in manufacturing terms, the materials, equipment requirements, chemical
transformations, and physical transformations required to manufacture a product.

4.2.2 Multiple site definitions

General and site recipes are intended to define processing requirements that can be carried out in differently
constructed process cells and that can be valid in multiple areas and multiple sites, as shown in figure 1.  In
some circumstances, general recipes can even be used to convey product-manufacturing information across
multiple enterprises.
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One General Recipe per produced
material, maintained at the enterprise level.
For example, 1000 company wide products

One Site Recipe per site and produced
material, maintained at the site for local
materials, language, or segment of
production.
For example, 10,000 site recipes for 10 sites

One Master Recipe per Process Cell
and produced material.
For example, 50,000 master recipes for
5 process cells per site.

One Control Recipe per batch.
For example, 1,000,000 batches per year.
Describes the custom options and formula
values for one specific batch of product.

Enterprise

Process Cell Process Cell Process Cell

Site SiteSite

Figure 1 - Recipe hierarchy example

There are generally fewer general and site recipes in a manufacturing enterprise than master recipes.  For
example, a small specialty chemical company can have 1,000 general recipes, and 10,000 site recipes for 10
production sites.  The company can have 50,000 master recipes, assuming an average of 5 process cells per
site that can manufacture the products.  Large companies can have thousands of products and millions of
master recipes.  A single change to a general recipe can result in changes to hundreds of master recipes.

4.2.3 Expansion and collapsing of the recipe type hierarchy

The general and site recipe hierarchy can be expanded or collapsed to meet an enterprise’s needs.  For
example, a company might only have general recipes and not site recipes.  Alternately, a company could
include another level of equipment-independent recipes below the site recipe that is specific to an area within
a site.

4.3 Equipment-independent recipes

4.3.1 Equipment-independent recipe subtypes

General and site recipes are subtypes of a general class of equipment-independent recipes.  They have the
same structure, information, and display, but they differ by their use within a company, based on company
policies.
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4.3.2 Activities of equipment-independent recipes

There are multiple possible implementations of equipment-independent recipes within a company.  Two
commonly used approaches are defined here, one in which equipment-independent recipes are used as input
to trial or pilot plant production, another in which equipment-independent recipes are generated as a result of
trial or pilot plant production. These approaches are defined for product manufacturing; they do not necessarily
apply to other areas of the enterprise, such as research and development (R&D), but the concepts can be
beneficial in other areas.

In the examples, the recipes are identified as General Recipes, but they can be any type of equipment-
independent recipe.

Development of equipment-independent recipes is typically an iterative process so there will be feedback
loops throughout both processes.  For simplicity, the multiple feedback loops have not been shown in figure 2
and figure 3.

4.3.3 Input to trial or pilot production

Figure 2 illustrates the activities associated with the generation and use of equipment-independent recipes as
an input to trial or pilot plant production.

In this usage scenario, a company generates equipment-independent recipes that are the definitions given to
the trial or pilot plant operation.  The equipment-independent recipes are converted to master recipes that
match the pilot plant equipment layout and the process is scaled up and validated.
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