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P&IDs are the documents that technicians will use when troubleshooting and/or 
repairing instrumentation.

The symbols must be understood and are defined by the ANSI/ISA-5.1-2009 Standard; 
however, there is no real standard that specifies how much information and what type 
of information should be on these drawings. This can cause confusion when a 
technician is trying to decipher the meaning of a unique symbol that the designer 
included. As a designer, if a unique symbol is to be used there should be a note and/or 
a key on the drawing stating what the symbol represents and its function.
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Discuss the different meanings of the letters in P&ID.

3



A discussion should be held about how not all P&IDs use common symbols from 
company to company and even within the same company.

Discuss how, as drawings are updated over the years by various people, different 
symbols can be used for the same thing on different drawings within a drawing 
package.

Also introduce the concept of loop numbering and loop numbering schemes.  Do not 
talk about these schemes in detail, that will come later; however, mention that the ISA-
5.1 lists nine different loop numbering schemes and some of them “are parallel - a 
duplicated numerical sequence for each loop variable. Others schemes are serial, a 
single numbering sequence for all loop variables.” (Meier & Meier, 2011, p. 29).

There will be much more about symbols and loop numbering later in this chapter.
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Discuss what information is taken from P&IDs and how it can be used.

If an actual P&ID drawing is available, show parts of the drawing that identify some or 
all of the items listed on this slide.
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Discuss the basics of a control loop. Mentions some of the more standard signals such 
as:

• 4-20mA
• 3-15 psig (pounds per square inch gauge)
• 6-30 psig
• 1-5VDC
• 10-50mA
• 0-10VDC
• -10 to 10VDC

The next slide contains a simple control loop
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Discuss the standard and why it is important to follow the standard whenever possible.
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Click the hyperlink to display a PDF for the ANSI/ISA-5.1-2009 Standard list of 
Identification Letters. 

The Standard Identification Letters are on Page 30 of the standard, with notes about 
the table in Section 4.2 on Page 25 to 29.

The Allowable Succeeding Letter Combinations are on Page 106 to 108 of the standard

Discuss some examples such as those on page 42 in the textbook.
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Discuss the use of Letters and numbers and some generic variations. Then proceed to 
the next slide where there will be a link to the Identification Letters from the ANSI/ISA-
5.1 Standard.

PDT represents a Pressure Differential Transmitter
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Discuss the use of the Unclassified letter ‘X’. A good description can be found on page 
39 & 40 in the Meier textbook.
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Discuss the use of the basic geometric shapes as per chapter 02 in the textbook.

Students will most likely not know what most of the instruments are as of yet, nor will 
they have a good understand of the tagging and identifiers; however, provide a brief 
introduction to them, with much more to come in this and the next several chapters, 
and relate them to as many instruments on the lab trainers as time permits.
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Review the various instrument mounting locations with students before proceeding to 
the next slides that show the symbols.
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Discuss the symbols on the next several slides

• Located in field
• Not panel, console or cabinet mounted
• Visible at the field location
• Accessible to the operator

Review the table found on page 46 of the textbook and/or Table 5.1.1 on page 36 of 
the ANSI/ISA-5.1-2009 Standard
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Discuss these symbols

• Located in or on front of main or central console or panel
• Visible on the front of panel or on video display
• Normally accessible to the operator at the front console or panel

Review the table found on page 46 of the textbook and/or Table 5.1.1 on page 36 of 
the ANSI/ISA-5.1-2009 Standard
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Discuss these symbols

• Located in the rear of the main or central panel
• Located in cabinet behind the panel
• Not visible on the front of the panel or on a video display
• Not normally accessible by the operator at the console or panel

Review the table found on page 46 of the textbook and/or Table 5.1.1 on page 36 of 
the ANSI/ISA-5.1-2009 Standard
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Discuss these symbols

• Located in or on front of secondary or local console or panel
• Visible on the front panel or on a video display
• Normally accessible to the operator at the front console or panel

Review the table found on page 46 of the textbook and/or Table 5.1.1 on page 36 of 
the ANSI/ISA-5.1-2009 Standard
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Discuss these symbols

• Located in the rear of the secondary or local panel
• Located in a field cabinet
• Not visible on the front of the panel or on a video display
• Not normally accessible to the operator at the console or the panel

Review the table found on page 46 of the textbook and/or Table 5.1.1 on page 36 of 
the ANSI/ISA-5.1-2009 Standard
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The next two slide are a sample of additional symbols. Discuss some of the other 
symbols that are not referenced in the textbook but can be found on page 37 in Table 
5.1.2 and on page 38 in Table 5.2.1 in the ANSI/ISA-5.1-2009 Standard
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Discuss some of the other symbols that are not referenced in the textbook but can be 
found on page 37 in Table 5.1.2 and on page 38 in Table 5.2.1 in the ANSI/ISA-5.1-2009 
Standard
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Discuss the line types on the next several slides as found in the textbook in Table 2-13 
on pages 48 & 49 and in Table 5.3.2 on pages 46 & 47 in the ANSI/ISA-5.1-2009 
Standard.

Click the slide to display the note for the single asterisk.
Click the slide to return to the line types.
Click the slide to display the note for the two asterisks.
Click the slide to return to the line types.
Click the slide to advance.
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Continue discussing line symbols
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Continue discussing line symbols
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Students will not know the different types of valves at this time. Point out that valves 
are simply a bow-tie symbol with add-ons that make the valve representative of what 
type of valve it is. Use the valves in the lab to demonstrate what they physically look 
like. There might not be a sample of all the valve types.

Refer the students to Pages 48 through 55 of the ANSI/ISA-5.1-2009 Standard for more 
final control elements.

The next slide shows some pressure relief valve symbols.
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Students will not know the different types of valves at this time. Point out that valves 
are simply a bow-tie symbol with add-ons that make the valve representative of what 
type of valve it is. Use the valves in the lab to demonstrate what they physically look 
like. There might not be a sample of all the valve types.

Refer the students to Pages 48 through 55 of the ANSI/ISA-5.1-2009 Standard for more 
final control elements.
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Flow is a common measurement that is made in process control. There are many 
different types of flowmeters and methods of measuring flow. Shown on this slide are 
just a few.

As before, the students will not have a knowledge of flow and flowmeters. Use the lab 
equipment when possible to show the physical device(s).

The next slide is from the textbook and shows the P&ID for various methods of 
measuring flow by using differential pressure.
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Students will not know about differential flow at this time. Give a brief explanation of 
what an orifice plate flowmeter is and how, by measuring the pressure on either side, 
(differential pressure), a value for flow can be achieved.

For more information on the types of taps used in orifice plate flowmeters, visit this 
website: http://www.pipingguide.net/2009/06/types-of-pressure-taps.html

There will much more on all of these and other processes and measurements in 
upcoming course work.
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Review this simple pressure control loop.

Identify the transmitter measuring the pressure. There is a generic valve that can be 
used to remove the pressure transmitter from the loop.

Identify the PIC as a pressure indicator controller that supplies a 3-15 psig out to 
control the valve.

Identify the pressure control valve, PV, as a Fail Open (FO).

Identify the symbols for major pipes, and pneumatic signals

Students will not know much of anything about this diagram; however, after explaining 
to them what it is and how it functions, poll the class as it if there is anything missing? 
(See page 35 in the text).

Items that could be included that are not:
• Air sets
• Setpoints
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• Root drive
• Control valve size
• Valve positioner
• Controller location
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Discuss the failure modes that can occur in valves with some examples. Such as, a drain 
valve on a vessel filled with toxic material would want to fail closed so that none of the 
toxic materials will escape the vessel.

Also mention that the symbols vary on the type of valve and how it is controlled and 
that valves will be covered later in the chapter.
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Click the image to enlarge. A PDF file will open.

Discuss the standard symbols used for valve failure identification.

The notes come from the ANSI/ISA-5.1-2009 Standard page 34
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Review this simple Electronic control loop.

Identify the instruments, pipes and line types.

Identify the control valve, FV, as a Fail Open (FO).

Students will not know much of anything about this diagram; however, explaining to 
them what it is and how it functions. (See page 36 in the text).

FT – Flow Transmitter
FE – Flow Sensor Primary Element
FIC – Flow Indicator Controller
FY – Flow Transducer I/P
FV – Flow Valve
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