


(b) Auxiliary location possibly a local panel in the field or process plant 
(c) Field mounted 
 

The Piping & Instrumentation Diagrams (P&ID) Handbook 
On P&ID drawings, individual instruments are indicated by circular symbols or circle. Shared control/display 
elements are circles surrounded by a square. Computer functions are indicated by a hexagon and programmable 
logic controller function are shown as a diamond inside a square 

 
Adding a single horizontal bar across any of the four graphical elements indicates the function resides in the 
primary location category. A double line indicates an auxiliary location, and no line places the device or 
instrument in the field. Devices located behind a panel-board in some other inaccessible location are shown 
with a dashed line.  
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The table below gives a brief description of the four general P&ID symbols used in instrumentation diagrams. 

 
 
See common P&ID symbols used in developing instrumentation diagrams for details on the various symbols 
used in P&ID drawings 
Letter and number combinations appear inside each graphical element and letter combinations are defined by 
the ISA standard. Numbers are user assigned and schemes vary. while some companies use sequential 
numbering, others tie the instrument number to the process line number, and still others adopt unique and 
sometimes unusual numbering systems. 
The first letter defines the measured or initiating variables such as Analysis (A), Flow (F), Temperature (T), etc. 
with succeeding letters defining readout, passive, or output functions such as Indicator (I), Recorder (R), 
Transmitter (T), and so forth 
 
The table below gives a breakdown of the various letters used in Piping and instrumentation diagrams (P&IDs) 
and their functions: 
 



 
 
To understand better how various letter combinations are used in constructing instrument letter abbreviations 
found on Piping and instrumentation diagram symbols in P&ID drawings, check out: 
 
 
Let us consider some P&IDs in order to learn how to read and interpret them. 
 
P&ID Drawing 1: 





 
 
Firstly let us get an idea of the simple process: The above loop controls the temperature of a process fluid 
(green lines) by passing the fluid and the cooling medium water into a heat exchanger. The process fluid passes 
through the tube of the exchanger while water passes through the shell. 
 
 
 
In the P&ID, TW is a field mounted temperature sensor 
located inside a Thermowell (TW). The signal from the sensor is transmitted via a field mounted temperature 
transmitter TT101 to a temperature indicator and controller TIC 101 located in the control room by electrical 
signals (shown by dotted lines). Based on the set point in TIC 101, TIC 101 then sends an electrical signal to 
TY 101 located in the field or plant. TY 101 is an I/P (I to P) converter i.e current to pneumatic signal 
converter. This is because TY 101 receives an electrical signal from TIC 101 and then converts it to a 
pneumatic signal which then acts on the control valve shown in the P&ID above. The control valve then opens 
or closes to increase or decrease water flow into the heater exchanger.  

-->  
 
The key to understanding Piping and  instrumentation diagrams (P&IDs) is to familiarize yourself with the ISA 
P&ID symbols for most process plant instruments and equipment and then try to read as many Piping and 
instrumentation diagrams (P&IDs) you can lay your hands on. In no distant time, you will be amazed at how 
well you will be able to read and interpret Piping and instrumentation diagrams  (P&IDs). 
If you are still confused about the P&ID above, please go back and read: 
 
In continuation of our lessons on how to read and interpret P&IDs, let us look at the piping and instrumentation 
diagram below: 
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At first this P&ID looks complicated, but on closer examination, it is actually a simple P&ID. For easier 
understanding the P&ID is broken into: 
 
(a) Sensors/Measuring or Sensing elements: 
TE 03 is a field mounted thermocouple that senses the change in the outlet temperature of the process liquid 
and converts the change in temperature to a milivolt signal. The milivolt signal(electric) then goes to TT 03, a 
temperature transmitter, which then converts the milivolt signal to a standard 4-20mA signal for transmission to 
TIC 03 
 
 
LT 01 is a level transmitter which senses and measures 
changes in the level of the process liquid in the vessel(exchanger). The level measurement is converted into a 
standard 4-20mA signal for transmission to LIC 01 
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PT 02 is a pressure transmitter that measures the process pressure in the vessel. This measurement is then 
converted into a 4-20mA signal for transmission to PIC 02 
 
(b) Controllers/Controlling Elements: 
 
-->  
Also in the above P&ID are devices we call controllers. They receive the standard signals from the 
transmitters/sensing elements (TT 01, PT 02 and (LT 01)  

 









-->  
Also know that most piping and instrumentation diagrams will come with their own library of symbols that may 
be different from the ones listed and pictured here. The first thing you should do with any P&ID is to check the 
legend section where details of every symbol used on the piping and instrumentation diagram is listed to ensure 
that you are interpreting the right equipment. 

 
 
Line Type & Control Signals Symbols Used in P&IDs  

 
    
     
 

Piping Connection Symbols Used in  P&IDs 
 
--> 



 
       
 

Instrument Short-Hand Symbols or Bubbles Used in P&IDs 
   

 
 

Valves Symbols Used in P&IDs 
 
 



 
Note that the generic valve symbol is generally used to represent valves in a P&ID. However when we want to 
be specific as to the kind of valve in question, the specific valve symbol is then used. 
--> 
 

Valve Actuator Types Used in P&IDs: 
 



 
        
Valve Failure Modes Symbols Used in P&IDs: 



 
         
Flow Sensors Symbols Used in P&IDs: 
 



 
Note that FE is the general symbol for flow sensors in P&IDs. However when we are being specific, then any 
of the specific symbol for the particular flow sensor/meter can be used  
 

Process Equipment Symbols Used in P&IDs & PFDs (Process Flow 
Diagrams) 
 





 
The table below contains some of the instrument abbreviations used in conjunction with P&ID symbols in 
instrumentation diagrams. I have dealt with some of them before but for the purpose of emphasis and 
completeness let us go through again. The list here is by no means exhaustive but it is a good starting point for 
beginners to P&IDs: 
 

 
Instrument 

Abbreviation 

 
Expansion 

 
Functions Performed 

FC  
Flow controller Flow measurement and control  

 
LC 

 
Level controller Level control  

 
FE 

 
Flow element Flow sensor  

 
LG 

 
Level gauge 

 
Level measurement 

 
FIC 

 
Flow indicator and controller Indicating flow as well as controlling flow  

LA  Level alarm  Indicating level alarm  
 

FR 
 
Flow recorder 

 
Recording flow 

 
LAH 

 
Level alarm high Indicating high level  

 
FRC 

 
Flow recorder and controller Flow recording; controlling flow  

 
LAHH 

 
Level alarm high high Indicating very high level  

 
FT 

 
Flow transmitter Transmitting flow signal  

 
LAL 

 
Level alarm low Indicating low level  

FA  Flow alarm  Indicating flow alarm 

LI  Level indicator   
Level indication 

 
LIC 

 
Level indicator and controller Indicating level; controlling level  

 
PC 

 
Pressure controller controlling pressure  

 
TC Temperature controller  Controlling/regulating temperature  

 
PI 

 
Pressure indicator Indicating pressure  

 
TI 

 
Temperature indicator 

 
Indicating pressure 

 
PIC 

 
Pressure indicator and 
controller 

Indicating pressure; controlling pressure  

 
TIC 

 
Temperature indicator and 
controller 

 
Indicating temperature; controlling temperature 

   



PR Pressure recorder Recording pressure 
 

TR 
 
Temperature recorder 

 
Recording temperature 

 
PRC 

 
Pressure recorder and controller 

 
Recording pressure; controlling pressure 

 
TRC 

 
Temperature recorder and 
controller 

 
Recording temperature; controlling temperature 

 
PSV 

 
Pressure safety valve 

Relieving excess pressure in case of high pressure 
situation  

 
TT 

 
Temperature transmitter Transmitting measured temperature signals  

 
PT 

 
Pressure transmitter 

 
Transmitting measured pressure signals 

TW   
Thermowell 

 
Houses temperature sensors 

 
RV 

 
Relief valve 

 
To relieve excess pressure in case of high pressure 

 
TY 

 
Temperature relay/transducer Converts electrical signals to pneumatic signals 

PSH  
Pressure switch high 

A pressure switch used to indicate high pressure 
alarm  

 
ZI 

 
Position/limit indicator Indicates whether a valve is open or close 

SDV  
Shut down valve 

 
A valve initiating shutdown 

ZSC  
Position/unit switch closed 

 
Limit switch indicating a valve is closed 

 
ZSO 

 
Position/unit switch open Limit switch indicating a valve is open 

 
SDY 

 
Shutdown relay 

 
A transducer attached to a shutdown valve 

USD  
Unit shutdown Initiate Shut down of a process unit 

 
Below are some common P&ID symbols used with the instrument abbreviations discussed above for 
developing P&ID drawings 
   







 
 
 
   
--> 

Valve Symbols:  
 



 
 
 

 
 
 

-->  
 

Centrifugal Pump Symbols:  
 



 
 
 

Positive Displacement Pumps Symbols: 
 

 
 
 
 

-->  
 

Storage Vessels Symbols: 
 



 
 
 

Centrifugal Compressors Symbols: 
 

 
 
 
 

Positive Displacement Compressors Symbols: 
 
 





 
-->  

 
 

Heat Exchangers Symbols: 
 

 
 
   
 
-->  



 

Cooling Towers Symbols:  
 

 
 

Furnaces and Boilers Symbols: 
 

 
 
 
-->  
 

Distillation Towers Symbols:  
 


























