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Content & Goals

To review common symbols and 
arrangement of P&IDs and to learn how 
to determine what controls what
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Outline:

• Reading P&IDs 
• The difference between P&ID 

and PFD
• Symbology
• Equipment
• Piping that connects the 

equipment
• Lines and instruments used to 

monitor and control the process
• Practice
• Draw your own
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Safety

The cornerstone of everything we do



Reading P&IDs Introduction

Safety – Mission Critical

There are many hazards 
associated with water 
operations.  Some examples 
include;

• Confined spaces

• Trenching & excavation

• Electrical

• Vehicles & equipment

• Chemicals

• Ergonomic

“If you’re not doing the job safely, 
you are not doing it right.”
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Reading P&IDs Introduction

Protecting Yourself and Others

Rules to live by:
1. You are responsible for your 

safety and the safety of others

2. Follow the rules

3. If you’re not trained for it; 
Don’t do it

4. Work smarter, not harder

5. Don’t take short cuts

6. Practice good housekeeping

7. Be Prepared

8. Be a safety advocate
“It’s better to take a minute to save 
your life than to lose your life in a 
minute.”
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Reading P&IDs Introduction

Personal Protection Equipment - PPE

Includes but is not limited to:

• Safety Glasses/Shield

• Hard Hat

• Hearing Protection

• Visible Safety Shirt/Jacket

• Protective Toe Footwear

• Gloves

• Gas Monitors

• Harness

• Radio/Flashlight

• Masks, face shields, gloves

• Sanitizer & wipes
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Graphic from Whitney 
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Reading P&IDs Introduction

811 – Call Before You Dig – it’s the law

Utility Notification Center

• Each state operates its own 811 
center
• ID – 811 or 1-800-342-1585 (Boise) & 

1-866-729-5140 (CdA)

• OR – 811 or 1-800-332-2344

• WA – 811 or 1-800-424-5555

• Or on-line

• Open 24/7

• May be regional within a state

• 2 days advanced notice is 
required

• https://youtu.be/ZH7cXJ2PpdY 
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AWWA Commercial Time!



PNWS Training-in-a-Box (TIAB)

• Workshop curricula prepared by the Section’s Training 
Coordination Committee to increase the quality and 
consistency of training in PNWS and to increase distribution 
of that training throughout the Section

• Current programs:
– ARC Flash & Electrical

– Basic Waterworks

– Emergency Preparedness

– Water Storage Basics

– Math for Operators / P&IDs

– Groundwater Basics

• Upcoming programs:
– Chemistry for Operators

– Chemical Feed & Storage Systems 
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Questions, Comments and 
Suggestions?

Prepared for the Pacific Northwest 
Section - AWWA



Process Flow / Instrumentation Drawings – 
P&FD / P&ID

Prepared by the Training Coordination 
Committee, PNWS-AWWA

Version – 1.1, October 2020

It’s a detailed story told through Symbology   



Acknowledgements:
Author:
Butch Perry | KCWTD Infrastructure Coordinator 
(retired)
Today’s Presenters:
Kenny Packard – HDR
Jeff Lundt – KCWTD (almost retired)

Content & Goals:
•To provide an understanding of what process flow and 
instrumentation drawings can tell us about how things 
work

Symbology
An 1877 dictionary defines the word as "the art of 

expressing through symbols."



Outline:
Workshop topics
Understanding a P&ID Layout
 - The difference between P&ID and PFD
 - Symbology
 - Equipment
 - Piping that connects the equipment
 - Lines and instruments used to monitor  

  and control the process
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Symbols – They Tell a Story

Toki

Koru
Hei-Matu

Sign of power – 
worn by chiefs

New life, growth, 
strength, and 
peace

Strength, good 
luck, and safe 
travel across 
water



Symbols & Story Telling
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Evolution of Symbols
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The Basics

• There is a national standard for symbols
–  AutoCAD P&ID ISA – International society of 

automation

– AutoCAD P&ID PIP – Process Industry Practices

– AutoCAD P&ID ISO – International Organization for 
Standardization 

• Plus many user (or designer) defined 
“unique” symbols

• Symbols change over time
– Get the symbol guide for when the drawings 

were developed
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http://en.wikipedia.org/wiki/International_Society_of_Automation
http://en.wikipedia.org/wiki/International_Society_of_Automation
http://www.pip.org/
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Where Can P&IDs Used?

• Everywhere in our conveyance and treatment 
systems:

– Operator training

– Developing SOPs

– Process troubleshooting

– Distribution/conveyance information

– Storage information
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Where Can P&IDs Used?

• Everywhere in our conveyance and treatment 
systems:

– Chemical feed systems

– Hazard monitoring – type and location

– Sampling type and location

– Security

– Auxiliary services
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PFD / P&ID Differences



The Process Flow Diagram

• Shows the flow of process or chemical 
materials and the equipment involved in 
the process. 

• Shows the relationships between the 
major components in the system and 
doesn't show details.  

• Sometimes used for visitor information and 
new employee training.
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A PFD should include:

• Process Piping 

• Major equipment symbols, names and 
identification numbers 

• Control, valves and valves that affect 
operation of the system

• Interconnection with other systems 
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A PFD should include:

• Major bypass and recirculation lines 
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• Sometimes system ratings and operational 
values as minimum, normal and maximum 
flow, temperature and pressure 

• Composition of fluids



More Basics

• Process always flows from left to right

• The whole process doesn’t always fit on one 
drawing

• Drawing numbers on the left side tells where 
the process is coming from

• Drawing number on the right side tells where 
the process is going to
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Header
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Photo caption



Process Flow Diagram
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The Process & Instrumentation Diagram

• Process & Instrumentation Diagram (P&ID) 
show what is in the PFD 
– plus the instrumentation to monitor the 

process 

– plus how it is controlled. 

• A P&ID shows the relationships between 
the all components in the system and 
shows details.  

• P&IDs are applied in programming, startup 
and trouble shooting.
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How A P&ID is Set Up
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Photo caption

Process flow diagram is 
shown here

Local control is shown here

Remote control & monitoring is shown here
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A P&ID Should Include:

• Instrumentation and designations

• Mechanical equipment with names & numbers

• All valves & their identifications

• Process piping, sizes & identification
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A P&ID Should Include:

• Miscellaneous – vents, drains, special fittings, 
sampling lines, reducers & increasers

• Permanent start-up & flush lines

• Flow directions
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A P&ID Should Also Include:

• Interconnections references

 

• Control inputs and outputs, interlocks Interfaces for 
class changes

• Quality level 

• Annunciation inputs
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A P&ID Should Also Include:

• Computer control system input 

• Vendor and contractor interfaces 

• Identification of components and subsystems 
delivered by others 

• Intended physical sequence of the equipment
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A P&ID Should Not Include:

• Equipment rating or capacity

 

• Manual switches and indicating lights 

• Primary instrument tubing and valves 
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A P&ID Should Not Include:

• Pressure temperature and flow data

• Elbows and similar standard fittings 

• Extensive explanatory notes
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P&IDs Work With the Process Narratives

• Process narrative is the text description of 
the process, instrumentation, monitoring & 
control
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• Operating set points

• Decision trees

• Describes the process

• Describes the equipment

• Manual operation

• Automatic operation



Who Uses P&IDs?

YOU DO!  When:
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• Planning a project

• Writing a job safety analysis 
(JSA)

• Lockout before a repair or 
maintenance

• Troubleshooting when 
problems arise

• Process hazard review

• Training new employees
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Graphic from KCWTD Color can help understanding



What The Parts Tell Us – Title Block
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Images from KCWTD



Abbreviations
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Photo caption



Instrument Identification
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Images from KCWTD



Line Legend
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Tag Numbers
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Interface Symbols
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Construction Status
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Valve Symbols
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Gate Symbols

Version - 1.1, October 2020 Process Flow / Instrumentation Drawings 39



Actuator Symbols
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Mechanical Equipment Symbols
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Primary Element Symbols
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Miscellaneous Symbols
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Functional Logic Diagrams
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Header

(Analog = continuous)
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(Discrete = on/off)



Instrumentation Identification
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Take a Break
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An Example or Two

Carkeek Sodium Bisulfite System 
Replacement

Alki CSO Treatment Plant Sodium 
Hypochlorite System
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Carkeek Wet Weather Treatment System – 
Sodium Bisulfite Dosing

Graphic from KCWTD
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SBS Tanks

Chem Dosing 
Pumps

Strainer

Chlorine Analyzers
Samplers

Control Panels

Fill Station
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SBS Storage & Strainer Graphic from KCWTD
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SBS Storage & Strainer Graphic from KCWTD
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SBS Pumping
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SBS Pumping Graphic from KCWTD
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Final Effluent Sampler & Analyzer
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Final Effluent Sampler & Analyzer Graphic from KCWTD
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Pre-Dechlor Analyzer
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Pre-Dechlor Analyzer Graphic from KCWTD
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Intermediate Chlorine Analyzer
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Intermediate Chlorine Analyzer Graphic from KCWTD



Version - 1.1, October 2020 Process Flow / Instrumentation Drawings 62

Alki Wet Weather Treatment 
System Hypochlorite System

Aerial Photo from 
Google Maps



Chemical Feed System P&ID
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Graphic from KCWTD



Chemical Feed System Schematic
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Graphic from KCWTD



Chemical Feed System Plans

Version - 1.1, October 2020 Process Flow / Instrumentation Drawings 65
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The Real Thing!

Photos from KCWTD
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Looking at Each 
Element - Tanks

Concentrated hypo tank
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Photos & graphics from KCWTD



Tanks

Diluted hypo tank
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Photos & graphics from KCWTD



Tanks

Caustic tank
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Photos & graphics from KCWTD



Pumps

Hypochlorite Pumps
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Photos & Graphics 
from KCWTD



Pumps

Hypochlorite Pumps
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Photos & Graphics 
from KCWTD
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Graphics from KCWTD

Find the Valves

• Ball valves

• Diaphragm 
valves

• Circle & count



Ball Valves
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Photos & graphics from KCWTD 
& Haywood Valve
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Photos & graphics from KCWTD & GlobalSpec

Diaphragm 
Valves
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Photos & graphics from KCWTD & Wikipedia

Check Valves
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Photos & graphics from KCWTD

Pressure Relief 
Valves
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Photos & graphics from KCWTD

Pressure Indicator & 
Diaphragm
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Photos & graphics from KCWTD

Strainer
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Photos & graphics from KCWTD

Flow Transmitter & 
Indicator
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Photos from KCWTD

Solenoid Valve

Images from Cla-Val via YouTube
https://www.youtube.com/watch?app=
desktop&v=suAV0RiXNsc
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Next Slide
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Field

PLC (Electrical 
Room)

Main Control

At MCC (Electrical Room)
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Pump Room at 
Pump Station

Remote monitoring / 
control

Electrical Rm at 
Pump Station



Take a Break
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Exercises

Pick some elements



Pick from each section

• One from equipment

• Two from valves and gates

• One from pipeline devices

• One primary element

• Circle selected 

• Focus on the Process Flow Diagram
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Make up a P&ID
• Using the symbols selected
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Draw A Part of Your System

Can you think of a part of your system 
and sketch it up?
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Questions, Comments and Suggestions?
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