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 Preface

This preface as well as all footnotes and annexes are included for informational purposes and are 
not part of ISA-S88.01.

This standard has been prepared as part of the service of the ISA, the international society for 
measurement and control, 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) 990-9227; 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, recommended practices, and technical reports.  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 to the greatest extent possible.  The Metric Practice 
Guide, which has been published by the Institute of Electrical and Electronics Engineers as 
ANSI/IEEE Std. 268-1992, 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.

This standard is structured to follow the IEC guidelines.  Therefore, the first three sections 
discuss the Scope of the standard, Normative References, and Definitions, in that order.

Section 4 is entitled Batch Processes and Equipment.  The intent of this section is to discuss 
batch processing and the batch manufacturing plant.  Things that are involved in batch 
manufacturing (e.g., batch process classification, equipment, and processes) are described in 
this section.  The models and terminology defined in this section provide a foundation for 
understanding the application of batch control to the batch manufacturing plant in Sections 5 
and 6.

Section 5 is entitled Batch Control Concepts.  The intent of this section is to discuss key aspects 
of batch processing and batch manufacturing plants.  This is where control is finally introduced to 
physical equipment, and the concept of equipment entities is introduced.  Recipes are introduced 
in Section 5.  The concepts of Allocation and Arbitration, Modes and States, and Exception 
Handling are introduced in this section so that they can be applied to the discussions in 
Section 6.

Section 6 is entitled Batch Control Activities and Functions.  The intent of the models and 
terminology introduced in this section is to establish the necessary control activities that are 
needed to address the diverse control requirements of batch manufacturing.  The concept of a 
Control Activity Model is introduced in this section.  Each control activity from the Control Activity 
Model is discussed in terms of the individual control functions that are needed to address the 
batch processing, manufacturing, and control requirements of the previous two sections.  Note 
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that there will be no attempt to define compliance requirements within this section since the 
overall purpose of this standard is to define a common approach to defining and modeling batch 
processes and their associated controls.

This standard (Part 1, Models and Terminology) is intended for people who are

— involved in designing and/or operating batch manufacturing plants;

— responsible for specifying controls and the associated application programs for batch
manufacturing plants; or

— involved in the design and marketing of products in the area of batch control.

The following people served as active members of ISA Committee SP88:

NAME COMPANY
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*R. Mergen, Past Chairman The Lubrizol Corporation
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M. Bruns Hoechst AG
R. Bullotta WonderWare

*H. Burns Fisher • Rosemount
G. Carlo-Stella Batch Systems International

*B. Casey Groupe Schneider
D. Chappell Procter & Gamble Company

*L. Charpentier GSE Process Solutions
*T. Crowl Moore Products Company
*B. Cubizolles Siemens
M. Dawson Smith-Kline Beecham

*K. Dittman Johnson Yokogawa
*D. Dodd The Foxboro Company
*S. Duff Moore Products Company
*C. Eaves Intellution, Inc.
*D. Edwards Johnson Yokogawa
*D. Emerson GSE Process Solutions
*S. Farmer ABB Process Automation, Inc.
G. Felton Ashland Chemical
H. Fittler Honeywell Regelsysteme

*A. Ghosh The Foxboro Company
*P. Gustafson Hartmann & Braun

*One vote per company

This is a preview of "ANSI/ISA S88.01-1995". Click here to purchase the full version from the ANSI store.

https://webstore.ansi.org/Standards/ISA/ANSIISAS88011995?source=preview


ANSI/ISA-S88.01-1995 5

NAME COMPANY

*R. Hall PID, Inc.
*W. Hawkins Fisher • Rosemount
N. Haxthausen Novo-Nordisk Engineering

*C. Hertz Bailey Controls Company
S. Hjelmager CRI Industrial Systems A/S
T. Hoekstra Yokogawa Europe

*T. Hollowell Fisher • Rosemount
*D. Hornbeck Allen-Bradley Co.
*D. Imming Fisher • Rosemount
*S. Jayanthi Intellution, Inc.
*B. Jensen Johnson Yokogawa
T. Jonsson ABB Automation AB
H. Kayser Consultant
G. Klipfel Upjohn Company

*D. Leach Air Products & Chemicals Company
T. Leffert 3M

*B. Lightle Allen-Bradley Company
*W. Loner Bailey Controls Company
R. Lotz Consultant
B. Lozier Pacific Access Computer

*D. Macias Fisher • Rosemount
S. Mallaband Bass Brewers, Ltd.

*E. Massey Honeywell, Inc.
W. McFarlane Valmet Automation, Inc.

*N. Meierhoefer Hartmann & Braun
*T. Müller-Heinzerling Siemens
L. Natiello Kraft General Foods
K. Ng Office of Naval Research

*P. Nowicki ABB Process Automation, Inc.
A. Pampel A. F. Pampel Consulting

*A. Pawlus Honeywell, Inc.
*S. Prichard Fisher • Rosemount
A. Rabinowitz Consultant
H. Rosenof Gensym Corporation

*J. Ruhe Bailey Controls Company
P. Saebye CRI Industrial Systems A/S

*M. Saucier PID, Inc.
*C. Schmidt Siemens
*J. Schwatmann Siemens
J. Shaffer Consultant
R. Shilts Modicon AEG
E. Smith Good Manufacturing Practices, Inc.

*K. Spencer ABB Process Automation, Inc.
*J. Sten E. I. du Pont de Nemours & Company (Ret.)
*F. Sutter Fisher • Rosemount
*B. Sykes Johnson Yokogawa
R. Thome Merck
T. Tom Elsag Bailey

*One vote per company

This is a preview of "ANSI/ISA S88.01-1995". Click here to purchase the full version from the ANSI store.

https://webstore.ansi.org/Standards/ISA/ANSIISAS88011995?source=preview


6 ANSI/ISA-S88.01-1995

NAME COMPANY

J. Unger Chesebrough-Pond's (Unilever)
*J. Vardy The Foxboro Company
J. Verhulst Biogen, Inc.
J. Via III Alcon Labs

*N. Vroom Honeywell, Inc.
*H. Wähner Hartmann & Braun
*M. Warburton ABB Process Automation, Inc.
R. Watson Mettler-Toledo, Inc.

*A. Webster E. I. du Pont de Nemours & Company
A. Weidenbach Eastman Chemical Company

*S. Whitman Johnson Yokogawa
*E. Whitmer Honeywell, Inc.
*G. Wilcox Air Products & Chemicals Company

This published standard was approved for publication by the ISA Standards and Practices Board 
in February 1995.

NAME COMPANY

M. Widmeyer, Vice President The Supply System
H. Baumann H. D. Baumann & Associates, Ltd.
D. Bishop Chevron USA Production Company
P. Brett Honeywell, Inc.
W. Calder III Foxboro Company
H. Dammeyer The Ohio State University
R. Dieck Pratt & Whitney
H. Hopkins Utility Products of Arizona
A. Iverson Lyondell Petrochemical Company
K. Lindner Endress + Hauser GmbH + Company
T. McAvinew Metro Wastewater Reclamation District
A. McCauley, Jr. Chagrin Valley Controls, Inc.
G. McFarland Consultant
J. Mock Consultant
E. Montgomery Fluor Daniel, Inc.
D. Rapley Rapley Engineering Services
R. Reimer Allen-Bradley Company
R. Webb Pacific Gas & Electric Company
W. Weidman Consultant
J. Weiss Electric Power Research Institute
J. Whetstone National Institute of Standards & Technology
C. Williams Eastman Kodak Company
G. Wood Graeme Wood Consulting
M. Zielinski Fisher • Rosemount

*One vote per company

This is a preview of "ANSI/ISA S88.01-1995". Click here to purchase the full version from the ANSI store.

https://webstore.ansi.org/Standards/ISA/ANSIISAS88011995?source=preview


ANSI/ISA-S88.01-1995 7

 Contents

1  Scope  .................................................................................................................................... 13

2  Normative references  .......................................................................................................... 13

3  Definitions  ............................................................................................................................ 13

4  Batch processes and e quipment  ........................................................................................ 17

4.1  Processes, batches, and batch processes ................................................................. 18

4.2  Physical model ........................................................................................................... 20

4.3  Process cell classification ........................................................................................... 23

5  Batch control concepts  ....................................................................................................... 27

5.1  Structure for batch control .......................................................................................... 27

5.2  Equipment entities ...................................................................................................... 30

5.3  Recipes ....................................................................................................................... 35

5.4  Production plans and schedules ................................................................................. 51

5.5  Production information ................................................................................................ 52

5.6  Allocation and arbitration ............................................................................................ 54

5.7  Modes and states ....................................................................................................... 55

5.8  Exception handling ..................................................................................................... 61

6  Batch control activities and functions  ............................................................................... 61

6.1  Control activities ......................................................................................................... 62

6.2  Recipe management .................................................................................................. 66

6.3  Production planning and scheduling ........................................................................... 70

6.4  Production information management .......................................................................... 70

6.5  Process management ................................................................................................. 76

6.6  Unit supervision .......................................................................................................... 80

6.7  Process control ........................................................................................................... 82

6.8  Personnel and environmental protection .................................................................... 84

Annexes

A — (normative)  Model philosophy ........................................................................................... 87
B — (informative)  Bibliography ................................................................................................. 95

This is a preview of "ANSI/ISA S88.01-1995". Click here to purchase the full version from the ANSI store.

https://webstore.ansi.org/Standards/ISA/ANSIISAS88011995?source=preview


8 ANSI/ISA-S88.01-1995

Figures

1     — Process model (Entity - Relationship diagram) ............................................................... 19
2     — Physical model ................................................................................................................ 21
3     — Single-path structure ....................................................................................................... 24
4     — Multiple-path structure..................................................................................................... 25
5     — Network structure ............................................................................................................ 26
6     — Procedural control model ................................................................................................ 28
7     — Procedural control/equipment mapping to achieve process functionality........................ 31
8     — Recipe types.................................................................................................................... 36
9     — General recipe procedure................................................................................................ 40
10   — Master recipe procedure ................................................................................................. 41
11   — Procedural element relationships in the site recipe and master recipe........................... 42
12   — Control recipe procedure/equipment control separation ................................................. 44
13   — Control recipe procedure example with unit procedures, operations, and phases.......... 46
14   — Control recipe procedure example with unit procedures and operations ........................ 47
15   — Control recipe procedure example with unit procedures................................................. 48
16   — Control recipe procedure example with only a procedure ............................................... 49
17   — Control recipe procedure/equipment control collapsibility examples............................... 50
18   — State transition diagram for example states for procedural elements ............................. 59
19   — Control activity model ...................................................................................................... 63
20   — Simultaneous definition/selection of procedural elements and equipment entities ......... 66
21   — Recipe management ....................................................................................................... 67
22   — Process management ..................................................................................................... 76
23   — Unit supervision............................................................................................................... 80
24   — Process control................................................................................................................ 83
A.1  — Basic and looped associations in Entity-Relationship diagrams..................................... 88
A.2  — Labeled associations in Entity-Relationship diagrams.................................................... 89
A.3  — Process model (Entity-Relationship diagram)................................................................. 90
A.4  — Process control (control activity with breakdown into control functions) ......................... 91
A.5  — State transition diagram.................................................................................................. 92
A.6  — Single-path structure (physical drawing)......................................................................... 92
A.7  — Site recipe procedure to master recipe procedure relationship (nesting model)............. 93

Tables

1 — Possible implementations of example modes ..................................................................... 57
2 — State transition matrix for example states for procedural elements .................................... 58

This is a preview of "ANSI/ISA S88.01-1995". Click here to purchase the full version from the ANSI store.

https://webstore.ansi.org/Standards/ISA/ANSIISAS88011995?source=preview


ANSI/ISA-S88.01-1995 9

 Foreword

1) The formal decisions or agreements of the IEC on technical matters, prepared by technical 
committees on which all the National Committees having a special interest therein are 
represented, express, as nearly as possible, an international consensus of opinion on the 
subjects dealt with.

2) They have the form of recommendations for international use and they are accepted by the 
National Committees in that sense.

3) In order to promote international unification, the IEC expresses the wish that all National 
Committees should adopt the text of the IEC recommendation for their national rules insofar as 
national conditions will permit. Any divergence between the IEC recommendation and the 
corresponding national rules should, as far as possible, be clearly indicated in the latter.

4) The IEC has not laid down any procedure concerning marking as an indication of approval 
and has no responsibility when an item of equipment is declared to comply with one of its 
recommendations.

This part of this International Standard has been prepared by IEC/SC65A/WG11 and ISA SP88.

It forms part 1 of a series, the other part being Part 2: Data structures and guidelines for 
languages.

Annex A forms an integral part of this part of this international standard. Refer to Annex A for an 
explanation of the format and general associations used in creating the diagrams in this 
international standard.  Annex B is for information only.
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 Introduction

This part of this international standard on Batch Control provides standard models and 
terminology for defining the control requirements for batch manufacturing plants.  The models 
and terminology defined in this standard

— emphasize good practices for the design and operation of batch manufacturing plants;

— can be used to improve control of batch manufacturing plants; 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 batch manufacturing plants and batch control that will improve communications 
between all parties involved; and that will

— reduce the user's time to reach full production levels for new products;

— enable vendors to supply appropriate tools for implementing batch control;

— enable users to better identify their needs;

— make recipe development straightforward enough to be accomplished without the 
services of a control systems engineer;

— reduce the cost of automating batch processes; and

— reduce life-cycle engineering efforts.

It is not the intent of this standard to

— suggest that there is only one way to implement or apply batch control;

— force users to abandon their current way of dealing with their batch processes; or

— restrict development in the area of batch control.

The models presented in this standard are presumed to be complete as indicated.  However, they 
may be collapsed and expanded as described below.  The unit and the control module levels may 
not be omitted from the physical model.  The master recipe and the control recipe may not be 
omitted from the recipe types model.  Specific rules for collapsing and expanding these models 
are not covered in this standard.

— Collapsing: Elements in the models may be omitted as long as the model remains 
consistent, and the functions of the element removed are taken into account.

— Expanding: Elements may be added to the modules.  When they are added between 
related elements, the integrity of the original relationship should be maintained.

This is a preview of "ANSI/ISA S88.01-1995". Click here to purchase the full version from the ANSI store.

https://webstore.ansi.org/Standards/ISA/ANSIISAS88011995?source=preview


This is a preview of "ANSI/ISA S88.01-1995". Click here to purchase the full version from the ANSI store.

https://webstore.ansi.org/Standards/ISA/ANSIISAS88011995?source=preview


ANSI/ISA-S88.01-1995 13

1   Scope

This part of the standard on Batch Control defines reference models for batch control as used in 
the process industries and terminology that helps explain the relationships between these 
models and terms.  This standard may not apply to all batch control applications. 

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.

IEC 848:  1988, Preparation of function charts for control systems

NOTE – Structures defined in IEC 848 may be useful in the definition of procedural control, and in particular 
in the definition of a phase.

IEC 902:  1987, Industrial-process measurement and control — Terms and definitions

NOTE – Definitions found in IEC 902 were used as a basis for definitions in this standard. Where neces-
sary, the specific connotation of terms used in batch control were included as definitions in this standard.

3   Definitions

For the purposes of this part of this international standard, the following definitions apply.

3.1   allocation:   A form of coordination control that assigns a resource to a batch or unit.

NOTE – An allocation can be for the entire resource or for portions of a resource.

3.2   arbitration:   A form of coordination control that determines how a resource should be allocated 
when there are more requests for the resource than can be accommodated at one time.

3.3   area:   A component of a batch manufacturing site that is identified by physical, geographical, 
or logical segmentation within the site.

NOTE –  An area may contain process cells, units, equipment modules, and control modules.

3.4   basic control:   Control that is dedicated to establishing and maintaining a specific state of 
equipment or process condition.

NOTE – Basic control may include regulatory control, interlocking, monitoring, exception handling, and 
discrete or sequential control.
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