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Preface 

This preface, as well as all footnotes and annexes, is included for information purposes and is not part of 
ANSI/ISA-5.06.01-2007. 

This document has been prepared as part of the service of ISA 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. 

The following members of ISA5.6 contributed to the development of this standard: 

NAME AFFILIATION 

A. Habib, Chair Automation Consultant 
A. Amdur Consultant 
D. Beaty DLB Associates  
P. Blok   Pharma Team USA 
R. Dwiggins Maverick Technologies 
J. Halajko FMC, Inc. 
R. Bhala Sanofi Pasteur 
S. Kolla Bowling Green State University 
R. Topliff CH2M HILL 
R. Wood University of Alberta 
 
 

The following people served as voting members of ISA5: 

NAME AFFILIATION 

A. Iverson, Chair Ivy Optics 
T. McAvinew, Managing Director Jacobs Engineering 
G. Barta Consultant 
C. Borel Spectrum Engineering Inc. 
J. Carew  Consultant 
A. Habib Automation Consultant 
G. Ramachandran Motiva Enterprises LLC 
 

Copyright The Instrumentation, Systems, and Automation Society 
Provided by IHS under license with ISA Licensee=JGC Gulf International Ltd/5973537001 

Not for Resale, 03/15/2009 00:58:18 MDTNo reproduction or networking permitted without license from IHS

--`,,`````,,,`,,`,,,``,,````,-`-`,,`,,`,`,,`---

Full document details: ISA 5.06.01 2007

http://www.avadocuments.com/doc/isa-5-06-01-2007
http://www.avadocuments.com/doc/isa-5-06-01-2007


 — 5 — ANSI/ISA-5.06.01-2007 

Copyright 2007 ISA. All rights reserved. 

 

This standard was approved for publication by the ISA Standards and Practices Board on 17 August 
2007. 
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Foreword 

Learning and configuring today's control software packages is easier than ever before. Documentation, 
however, is not such an easy task. With the increased capabilities of software packages to handle more 
process and operator interfaces, the complexity of defining and documenting these requirements 
increases. This standard directly addresses this documentation issue. 

The ISA5.6 subcommittee was established by ISA5, Documentation of Measurement and Control 
Instruments and Systems, at the request of control systems engineers involved in the automation of plant 
operations using a wide variety of computer-based platforms. These platforms included distributed control 
systems, programmable logic controllers and industrialized personal computers offered by a variety of 
suppliers. 

The need for documentation to help define control software prior to hardware selection, especially for batch 
sequence logic, was identified due to its complexity. ISA's Standards & Practices Board subsequently 
expanded the scope of ISA5.6 to include the software documentation of continuous processes.  
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1 Scope 

The scope of this standard is: 

• Covers real-time batch, discrete and continuous process automation systems. 

• Defines regulatory, event-driven and time-driven control system actions. 

• Encompasses both digital and analog control devices in addition to non-control actions (for example, 
operator messages and batch end reports). 

• Encompasses both normal and abnormal operational requirements of systems and shows the 
interactions between them. 

• Uses a set of terms that relate directly to the languages commonly used by plant operators. 

• Excludes interactions with higher-level systems. 

Within the parameters of this scope, the standard is intended to: 

• Establish functional requirements specifications for control software documentation that covers the 
classes of industrial automation equipment and systems consisting of distributed control systems, 
programmable controllers and industrial personal computers (see Figure 1). 

• Provide techniques for documenting control system software. The software to be generated is a 
function of the computer system chosen for a particular project. The documentation procedure set 
forth in this standard is independent of the hardware/software system that is chosen. 

• Provide a basis for validation of run-time application software after it is developed and tested to 
ensure that the initial requirement specification has been met.  

The documentation resulting from use of this standard: 

• Can be used for control software definition, design, testing and validation. 

• Is not intended to require specialized knowledge of any particular engineering or computer science 
discipline to develop or understand. 
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Figure 1 — Charter upon which this standard is based. 

 

2 Normative References 

The following normative documents contain provisions that, through reference in this text, constitute 
provisions 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 standard are encouraged to 
investigate the possibility of applying the most recent editions of the normative documents indicated 
below. Members of the IEC and ISO maintain registers of currently valid normative documents. 

ANSI/ISA-84.00.01-2004 Parts 1-3 (IEC 61511 Modified), Functional Safety: Safety Instrumented 
Systems for the Process Industry Sector. www.isa.org . 

ISA-88.01-1995, Batch Control Part 1: Models and Terminology. www.isa.org. 

ISA-5.5-1985, Graphic Symbols for Process Displays. www.isa.org. 

IEC 61131-3 Ed. 2.0: 2003 Programmable controllers - Part 3: Programming languages. www.iec.ch.  

Copyright The Instrumentation, Systems, and Automation Society 
Provided by IHS under license with ISA Licensee=JGC Gulf International Ltd/5973537001 

Not for Resale, 03/15/2009 00:58:18 MDTNo reproduction or networking permitted without license from IHS

-
-
`
,
,
`
`
`
`
`
,
,
,
`
,
,
`
,
,
,
`
`
,
,
`
`
`
`
,
-
`
-
`
,
,
`
,
,
`
,
`
,
,
`
-
-
-

Full document details: ISA 5.06.01 2007

http://www.avadocuments.com/doc/isa-5-06-01-2007
http://www.avadocuments.com/doc/isa-5-06-01-2007


 — 13 — ANSI/ISA–5.06.01–2007 

Copyright 2007 ISA. All rights reserved. 

 

3 Definitions/Abbreviations 

3.1 analog input (AI):  
a modulated signal received by the control system from an external measurement device, such as a 4–20 
mA or fieldbus signal from a pressure transmitter. 

3.2 analog output (AO):  
a modulated signal sent by the control system to an external control device, such as an analog 4–20 mA 
or digital fieldbus signal to a flow control valve.  

3.3 control module (CM):  
the lowest level grouping of equipment in the physical model that can carry out basic control.  

NOTE — This term applies to both the physical equipment and the equipment entity. 

3.4 detailed design specification (DDS):   
a separate document that shows how a system functions and meets the requirements laid out in the 
Functional Requirements Specification prepared from this document. 

3.5 discrete input (DI):  
a binary signal received by the control system from an external switch such as a 24-Vdc or fieldbus signal 
from a block valve’s closed limit switch. 

3.6 discrete output (DO):  
a binary signal sent by the control system to an external on/off device such as a 120-Vac or digital 
fieldbus signal to start a pump.  

3.7 equipment module (EM):  
a functional group of equipment that can carry out a finite number of specific minor processing activities. 
This may exist as part of a unit or as a common resource -- e.g., equipment shared by two or more units. 

3.8 functional requirements specification (FRS):  
a specification listing the detailed operational requirements for a control system (i.e., what the system 
does, not how it does it). 

3.9 operation:  
a major programmed processing action or set of related actions normally consisting of one or more 
phases. 

3.10 Piping and Instrumentation Diagram (P&ID): 
a diagram showing the interconnection of process equipment and instrumentation used to control a 
process. 

3.11 Process Flow Diagram (PFD):  
a diagram showing outlines of one or more pieces of equipment and the expected flow paths for materials 
and utilities. 

3.12 phase:  
the smallest element of procedural control that can accomplish a process-oriented task. A phase may be 
comprised of steps. 
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3.13 process cell:  
a logical grouping of equipment that includes the equipment required for production of one or more 
materials. It defines the span of a logical control of one set of process equipment within an area.  

3.14 step:  
sequential action of control devices within a phase (shown in this standard by a number in parentheses 
after the status for a discrete device or setpoint for an analog device). 

3.15 train:  
a collection of one or more units and associated lower-level equipment groupings that has the ability to be 
used to make a quantity of material.  

3.16 unit:  
an equipment grouping to carry out one or more major processing activities such as reaction, 
crystallization and making a solution. It combines all necessary physical processing and control 
equipment required to perform those activities as an independent equipment grouping. It is usually 
centered on a major piece of processing equipment such as a mixing tank or reactor.   

3.17 User Requirements Specification (URS):  
a specification showing the general control requirements for a unit or process cell. 

4 Methodology 

4.1 Modular plant arrangement 

The first step in applying this standard is to divide a process plant into the groupings illustrated in Figure 
2. Classes of process units are grouped vertically and trains are grouped horizontally in the figure. 
Examples of process units include reactors, distillation columns and dryers. A train consists of one or 
more units necessary to complete the processing step for an intermediate or finished product. This may 
be as simple as a single mix tank and as complex as a refinery train consisting of multiple reactors, 
distillation units, dryers, etc. For flexible batch operations we may not be able to define trains other than 
as individual units. The boxes shown on the periphery of Figure 2 are shared resources comprising 
additional units and/or equipment modules. 
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Figure 2 — Modular plant partitioning 

This approach has benefits when configuring both the hardware and the software of a control system. 
Maximizing the separation of control hardware between trains will minimize the production impact of a 
hardware failure, while maximizing similarity within each class of process units will minimize 
implementation costs and human errors in both design and operation. The latter is accomplished by 
employing reusable design features wherever possible by means of standard class definitions (for units, 
equipment modules, control modules, etc.) that can be completed and validated for one instance, then 
copied or instantiated and quickly validated for the remaining members of each class.  

Depending on the needs of the design team, the initial design may utilize a User Requirements 
Specification (URS). This outlines the process control needs for the process cell being designed. A 
standard Piping and Instrumentation Drawing (P&ID) and instrument index may provide all of the 
necessary information. Alternatively, more detail as shown on the matrices below may be desired at this 
stage. The URS is often adequate for review by plant operations, maintenance and process engineering 
personnel.  

After the design basis of the process cell is settled, the basic documentation such as process flow 
diagram, P&ID, instrument index and preliminary equipment design can be completed. If adequate, as 
noted above, these will comprise the URS. 

The next step is to develop four basic elements of the Functional Requirements Specification (FRS) that 
describe the instances and detailed requirements for each class of objects so defined (see Figure 3). The 
Functional Requirements Specification (FRS) is much more detailed and is utilized by instrumentation 
and system integration personnel as well as during process safety reviews. The four elements of the FRS 
are: 

• Database (instrument tag table)  

• Interlock matrix (interlock logic)  
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• Sequence matrix (sequence logic) 

• Human Machine Interface (HMI) 

The first three are commonly prepared using spreadsheet software. The fourth will use graphical 
software. Examples of each are shown in the examples that follow this description. 

D atabaseD atabase

Interlock M atrixInterlock M atrix

Sequence M atrixSequence M atrix

H umanH uman --M achine InterfaceM achine Interface
 

Figure 3 — Four components of software documentation methodology 

Developing these FRS elements assumes that the equipment and processing requirements are well 
defined. The necessary information can normally be found on various drawings (such as PFDs, P&IDs, 
and equipment drawings), equipment specifications and data sheets, and other sources. Classes of 
control objects to supply the required functionality can be developed as needed or drawn from an existing 
archive.  

Figure 4 illustrates the connection between typical units and modules of a partitioned modular plant and 
the four basic FRS elements. As shown, a single FRS can describe an entire facility or a select subset as 
required by the project scope. Likewise, certain aspects such as the Sequence matrix may be omitted 
from the FRS if they are to be deferred to a separate project or provided by a different supplier. 
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Figure 4 — Example of modular plant partitioning and software documentation 

4.1.1 Database 

The first part of the documentation is the database, which can be tabulated under various column 
headings as illustrated in Figure 5. This closely resembles the instrumentation index with provision to 
record details of Input/Output (I/O) functionality and the parameters required to support operator displays, 
alarms and control loops. System-dependent implementation details will be defined in the Detailed Design 
Specification (DDS) which follows later. Though system specific, I/O hardware and software addresses 
are often considered as a functional requirement because of their potential impact on process availability; 
as such, they may be designated in the FRS after selection of the control system. 
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Figure 5 — Database documentation  

 

The five sections of the database shown in Figure 5 can be consecutive column headings across a 
spreadsheet. They are shown here as separate sections of the table due to space limitations. In actual 
use on a spreadsheet they will all follow left to right on one table. The separate sections shown here may 
be useful for breaking out the table for a printed copy. Leaving this as a continuous spreadsheet will make 
using it easier. Each row would then show the relevant information for a single instrument or control 
module; associated alarms may be designated using multiple entries per cell, additional columns or 
separate tags. This document is the cornerstone of the FRS because it forms the basis or foundation for 
the other documents that follow. It is applicable for both continuous and batch control but typically 
contains many more internal variables when applied to a batch process. 
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