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Preface 

This preface, as well as the annex, is included for information purposes only and is not part of 
ISA-TR5.1.03-2024. 

This document has been prepared as part of the service of ISA toward a goal of uniformity in the field of 
automation. 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, ISA Standards and Practices Board; standards@isa.org. 

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. 

International System of Units (SI) are the preferred units of measurement in ISA standards. 

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 
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. 

ISA (www.isa.org) is an international professional association that sets the standard for those who apply 
engineering and technology to improve the management, safety, and cybersecurity of modern automation 
and control systems used across industry and critical infrastructure. Founded in 1945, ISA develops widely 
used international standards for industrial automation, safety, and cybersecurity; certifies industry 
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professionals; provides education and training; publishes books and technical articles; hosts conferences 
and events; and provides networking and career development programs for its members and customers 
around the world. 

ISA owns Automation.com, a leading online publisher of automation-related content. In addition, through a 
wholly owned subsidiary, ISA bridges the gap between standards and their implementation with the ISA 
Security Compliance Institute (www.isasecure.org) and the ISA Wireless Compliance Institute 
(www.isa100wci.org). 

The following served as voting members of ISA5 during the development of this 2024 technical report: 

NAME AFFILIATION 

Thomas McAvinew, Chair Consultant 
Ian Verhappen, Managing Director Willowglen Systems 
James Federlein, ISA5.1 WG Chair Consultant 
Yamei Chen  Eli Lilly 
David Hobart Consultant 
Michel Ruel BBA 
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Introduction 

ANSI/ISA-5.1, referred to as ISA-5.1 in this technical report, provides guidance that addresses 
identification and symbols for instrumentation and control  equipment and functions across various 
drawings and systems utilized in the field of instrumentation, control, and automation . ISA-5.1 
contains numerous symbols to be utilized in several classes of drawings, including instrumentation 
and control diagrams, functional diagrams, binary logic diagrams, electrical schematics, and 
instrument loop diagrams. The intent of this technical report is to provide the user with additional 
guidance on the application of the symbols in ISA-5.1. 

The guidance as presented in this technical report is general in nature and should be applied to 
each system as appropriate by personnel knowledgeable in the manufacturing process and control 
systems to which it is being applied. 

Background of 2024 revision 

ISA-TR5.1.03-2024 Instrumentation and Control Graphic Symbols Guidelines  supersedes Annex B 
found in ANSI/ISA-5.1-2022. As part of the 2024 revision to that standard, this information was 
moved to this technical report because it contains nonmandatory guidance on the use of the 
standard, specifically regarding graphic symbols. The 2024 revision is published with significant 
formatting changes to improve the readability, to correct symbols and notation for new automation 
technologies, to clarify and expand alarm illustrations, to clarify and expand examples of various 
diagrams for a simple process, to add examples for various interlock methods, including for shared 
display and share control, for solenoids, and for electrical timers. Refer to Annex A of this technical 
report for a list of changes made to the content since it appeared in ANSI/ISA-5.1-2022. 
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1 Scope 

This technical report was written in support of the widely used ISA international standard, 
ANSI/ISA-5.1-2024, Instrumentation and Control Symbols and Identification . 

This technical report is designed to provide guidance and examples of symbols for instrumentation 
and control equipment and functions. 

2 Terms, definitions, and abbreviated terms 

2.1 Definitions 

Definitions, including applicable abbreviations, from ANSI/ISA-5.1-2024 are listed in this subclause 
for terms used in this document. 

2.1.1  
alarm 
indicating device or function that provides a visible and/or audible indication if and when the value 
of a measured or initiating variable is outside of set limits, has changed from a safe to an unsafe 
condition, or has changed from a normal to an abnormal operating state or condition  

Note 1 to entry: Actuation can be by a discrete or analog signal or function. 

Note 2 to entry: Indication can be by any or all the following: annunciator panels, flashing lights, printers, buzzers, bells, 
horns, sirens, or shared graphic display systems.  

2.1.2  
analog signal 
signal representing a variable that can be continuously observed and continuously represented 

2.1.3  
application software 
software specific to a user application that is configurable and in general contains logic sequences, 
interlocks and limit expressions, control algorithms, and other code required to control the 
appropriate input, output, calculations, and decisions 

2.1.4  
basic process control system 
BPCS 
instrumentation and systems that are installed to monitor and control normal production operations 
using, but not limited to, combinations of single-loop pneumatic and electronic monitors and 
controllers, programmable logic controllers and distributed control systems 

Note 1 to entry: A BPCS is necessary to operate a plant or process. 

Note 2 to entry: The BPCS can take the form of a DCS, PLC, SCADA, PC, etc. 

2.1.5  
behind the panel 
location that in a broad sense means “not normally accessible to an operator,” such as the rear of 
an instrument or control panel, an enclosed instrument rack or cabinet, or an instrument rack room 
within an area that contains a panel 
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2.1.6  
binary logic 
programming based on two-state or Boolean logic 

2.1.7  
bubble 
balloon 
circle-based symbols used to denote and identify the purpose of an instrument or function that can 
contain a tag number 

2.1.8  
communication link 
data link 
wire, cable, or electromagnetic network or bus system that connects dedicated microprocessor-
based systems so that they share a common database and communicate according to a rigid 
protocol in a hierarchical and/or peer-to-peer relationship 

Note 1 to entry: Wire or cable networks can be twisted pair, coaxial, telephone, or fiber optic.  

Note 2 to entry: Electromagnetic networks can be radio or microwave. 

2.1.9  
computing device 
computing relay 
device that performs one or more calculations or logic operations, or both, and transmits one or 
more resultant output signals 

2.1.10  
configurable 
devices or systems whose functional and/or communication characteristics can be selected or 
rearranged through setting of program switches, application software, fill-in-the-blank forms, pull-
down menus, entered values or text, and/or other methods, other than rewiring /reprogramming as 
a means of altering the configuration 

2.1.11  
controller 
device that operates automatically to regulate a controlled variable 

2.1.12  
control valve 
device, other than a common, hand-actuated process block valve or self-actuated check valve, 
that directly manipulates the flow of one or more fluid process streams 

Note 1 to entry: The designation “hand control valve” is limited to hand-actuated valves that when used for process 
throttling require identification as an instrument or control device.  

2.1.13  
controlled variable 
quantity, property, or condition that is measured and controlled 

Note 1 to entry: Controlled variables are a subset of measured variables.  

2.1.14  
converter 
device that receives information as one form of an instrument signal and transmits an output signal 
as another form, such as a current-to-pneumatic signal converter 
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Note 1 to entry: An instrument that changes a sensor’s output to a standard signal is properly designated as a transmitter, 
not a converter; typically, a temperature element [TE] connects to a transmitter [TT], not to a converter [TY].  

Note 2 to entry: A converter is sometimes referred to as a transducer, a completely general term not recommended for 
signal conversion. 

2.1.15  
detector 
device that is used to detect the presence of something, such as flammable or toxic gases or 
individual parts; see also primary element and sensor 

2.1.16  
device 
piece of instrument hardware that is designed to perform a specific action or function, such as a 
controller, indicator, transmitter, annunciator, or control valve 

2.1.17  
digital communication 
signal that consists of binary digits transmitted to represent analog values or other information 

2.1.18  
discrete signal 
signal that has any number of noncontinuous distinct or defined states or positions, but most 
typically having two distinct states 

2.1.19  
final control element 
device, such as a control valve, that directly controls the value of the manipulated variable of a 
control loop 

2.1.20  
function 
purpose of, or the action performed by, a device or application software 

2.1.21  
hardware 
physical equipment directly involved in performing measuring, monitoring, and controlling functions 

2.1.22  
identification 
sequence of letters or numerals, or both, used to designate an individual instrument, function, or 
loop 

2.1.23  
initiating variable 
quantity, property, or condition that is not measured or calculated but serves as the measured 
variable of a loop, a change of which initiates loop action  

Note 1 to entry: For example, “hand,” as in push button or switch, is an initiating variable. 

2.1.24  
instrument 
device used for direct or indirect measurement, monitoring, and/or control of a process variable, 
including primary elements, indicators, controllers, final control elements, computing devices, and 
electrical devices such as annunciators, switches, and push buttons 
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Note 1 to entry: The term does not apply to a device’s internal components or parts, such as receiver bellows or resistors.  

2.1.25  
instrument, field 
instrument, local 
instrument that is not mounted on a panel or console or in a control room but commonly in the 
vicinity of its primary element or final control element 

2.1.26  
instrument, standalone 
device or hardware that is a separate entity, such as a single-case controller or recorder 

2.1.27  
instrumentation 
collection of instruments, devices, hardware, or functions or their application for the purpose of 
measuring, monitoring, or controlling an industrial process, or any combination of these 

2.1.28  
interlock 
device or group of devices (hardware) or function or group of functions (application software) 
arranged to sense a limit or off-limit condition, or improper sequence of events and take a desired 
action 

2.1.29  
loop 
instrumentation arranged as a combination of two or more instruments or functions so that signals 
pass from one to another for the purpose of measurement and indication or control of a process 
variable 

Note 1 to entry: Term includes a self-contained device that measures and controls a process variable.  

2.1.30  
loop identification number 
unique combination of letters and numbers that are assigned to each monitoring and control loop 
in a facility to identify the process variable that is being monitored or controlled  

2.1.31  
manipulated variable 
quantity or condition that is varied by a controller’s output to change the value of the controlled 
variable 

2.1.32  
measured variable 
quantity, property, or condition that is measured or calculated 

Note 1 to entry: Measured variables are a subset of process variables. 

2.1.33  
measurement 
determination of the existence and/or magnitude of a process variable 

2.1.34  
monitor (noun) 
instrument or device used for indicating or recording of a process variable or quantity 
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2.1.35  
monitor (verb) 
to measure or sense the status or magnitude of one or more variables for the purpose of deriving 
useful information, and that sometimes means analyzer, indicator, or alarm 

2.1.36  
owner 
company that operates or owns the production facilities where the instrumentation and control 
system is or will be installed 

2.1.37  
panel 
freestanding or built-in structure consisting of one or more sections, cubicles, consoles, or desks 
that has groups of instrument hardware mounted on it, houses the operator-process interface, and 
is given a unique designation 

2.1.38  
primary element 
external or internal instrument or system element that quantitatively converts the measured 
variable into a form suitable for measurement; see also detector and sensor 

Note 1 to entry: An orifice plate is an external primary element.  

Note 2 to entry: The sensor of a pressure transmitter is an internal primary element.  

2.1.39  
process 
any operation or sequence of operations involving a change of energy, state, composition, 
dimension, or other properties, e.g., change in pressure, temperature, speed, electrical potential  

Note 1 to entry: A process can be small or large in scale, e.g., a water heater or a refinery. 

2.1.40  
process variable 
any property of a process; used in this standard to apply to all variable properties of the process 
and includes measured variables and controlled variables 

2.1.41  
program 
repeatable sequence of actions that defines the state of outputs as a relationship to the state of 
inputs 

2.1.42  
relay 
device, whose function is to pass on information in an unchanged form or in some modified form 

Note 1 to entry: Relay is a term applied specifically to an electric, pneumatic, or hydraulic switching device that is 
actuated by a signal, and to functions performed by a relay.  

2.1.43  
safety instrumented system 
system composed of sensors, logic solvers, and final control elements for the purpose of taking 
the process to a safe state when predetermined conditions are violated 
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