
For Public Official’s Use Only

An Introduction to Piping 
& Instrumentation 
Drawings (P&IDs)

Presented by: ETTA, OSH Division,  919-807-2875

Part 1: What is a P&ID?
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What are P&IDs?
 For thousands of years, pictures have been 

used to convey information

 P&IDs are no different
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What are P&IDs used for?
 Act as the definition of the process from which 

all engineering, fabrication, construction and 
operation is based.

 Serve as reference for Process Safety 
Information (PSI) in Process Safety 
Management (PSM).
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P&IDs should do the following:
 Provide a clear and concise illustration of all 

equipment, pipes, valves, instruments, 
sensors, etc. 

 Provide information to assist in analyzing 
process hazards, safeguards and potential 
faults so that all kinds of errors are minimized, 
ideally eliminated.
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P&IDs should do the following:
 Support development of operating and 

maintenance procedures.

 Serve as an as-built record of the process so 
that changes can be planned safely and 
effectively using Management of Change 
(MOC).
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What do P&IDs cover?
 P&IDs can cover the following:

− Major and minor equipment 
− Valves
− Instrumentation
− Stand-alone controllers 
− Buttons
− Motors and drives 
− Limit and point devices 
− Piping
− Virtual devices 
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Lead Sheets
 Comparable to a Legend on 

a map

 The lead sheets of the 
company’s P&IDs, allow you 
to quickly track down the 
meaning of a pipe service 
label or some other obscure 
symbol.
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Support Documents
 Common documents that serve vital support 

functions to P&IDs include:

− Process Flow Drawings

− Piping and material specifications

− Equipment and instrumentation specifications

− Functional/process control documents

29 CFR 1910.147
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Process Flow Drawings
 Root of all P&IDs

 Typically the first drawings when developing 
a process

 Illustrate the general plant streams, major 
equipment and key control loops

 Provide detailed mass/energy balance data 
along with stream composition and physical 
properties



For Public Official’s Use Only

Piping and material specifications
 Details of construction, gaskets, bolts, fittings, 

etc.
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Equipment and instrumentation 
specifications

 CAD software used to 
produce P&IDs can 
create "smart" drawings

 They can incorporate 
specifications, 
standards and details 
that go into the design
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Functional/process control documents 

 Describes plant operations
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How are P&IDs organized?
 Can vary greatly from company to company

 Usually broken down into logical segments

− Easier to develop

− Easier to understand

− Easier to change
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Some weaknesses with P&IDs
 Not  to Scale 

 Not  Geometrically Accurate 

 Color Blind 

 Not Definitive 

 Not Drawn Consistently 
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P&IDs as a Relational Database
 Contains collections of similar objects with 

unique tags for easy identification

 Structure lends itself to additions, deletions, 
changes, etc

 Contains metadata that can provide much 
more detail



For Public Official’s Use Only

P&IDs as a Living Document
 Constant change in the form of:

− Operational changes

− Capacity/Production changes

− PSM Audit Review



For Public Official’s Use Only

An Introduction to Piping 
& Instrumentation 
Drawings (P&IDs)

Presented by: ETTA, OSH Division,  919-807-2875

Part 2: Reading a P&ID?
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Tag Numbering System

Note: These should always be prominently displayed.
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Area Number (AN)
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Equipment Types (ET)
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Sequence Numbering (SQ)
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Tag Number Examples:
 1101 –

− The first pump in the tank farm area.

 1701 –
− The first tank in the tank farm area.

 1405 –
− The fifth mixer in the tank farm area.

 2901 –
− A vendor package in the Train 1 area.
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Instrument Loop Numbers
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Example Loop Tags
PI1101

A pressure indicator on the discharge of the first pump in 
the tank farm area.

LT1701
A level transmitter on the first tank in the tank farm area.

IT1405
A current transmitter (for the motor) on the fifth agitator in 
the tank farm area.

AE1701A
A redundant analyzers on the first tank in the tank farm. 

XV1701-1
An actuated valve on the first tank in the tank farm area. 
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Line Numbers
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Line Numbers

X"--SVC--ET:SQ--LS

X" - the nominal size of the pipe

SVC - the service code for the material that normally flows in the 
line

ET:SQ - a unique line tag that includes two parts, the equipment 
tag from which the line originates followed by a unique sequential 
number

LS -line specification for the pipe, including class and material type, 
valves etc.
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Fluid Service Codes (SVC)
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Line Specifications (LS) 
 Line specifications cover all the details related 

to the piping system used to handle the fluid for 
the line.

 Should include all details regarding 
− material of construction
− valves and trim
− Gaskets
− Fittings
− T/P limits
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Hand Valves (HV)

Examples:
V0001 - The first hand valve on P&ID D100
V1205 - The fifth hand valve on P&ID D102
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Valve Symbols
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Line Symbols
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Control Valve ID
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Primary Flow Elements
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Instrument Letter ID
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Instrument Symbols
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Instrument Abbreviations
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Computing Function ID
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I/O Symbols
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Thank You For Attending!
Final Questions?

1-800-NC-LABOR
(1-800-625-2267)

www.nclabor.com
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