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Chapter 1 

Lecture # 3-3

• Piping and instrumentation Diagram (P&ID)

• Additional Diagrams

• 3-Dimensional Plant Model
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P&ID

• P&ID – Construction Manual 
• Contains: plant construction information (piping, 

process, instrumentation, and other diagrams) 

• P&ID construction convection is explained in 
Table1.9

• Conventions for instrumentation are shown in 
Table 1.10. 
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P&ID/ Example

• V-102 contains an LE (Level Element) 

– LE senses liquid level in separator and adjusts flow 
rate leaving 

– LE opens and closes a valve depending on liquid 
level 

– LE and valve represent a feedback control loop 

The final control element in nearly all chemical 
process control loops is a valve
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P&ID/ Example

• Based on the P&ID diagram:

• Mech and Civil Engrs will design and install pieces of 
equipment.

• Instrument Engrs will specify, install and check 
control systems.

• Piping Engrs will develop plant layout and elevation 
drawings.

• Project Engrs will develop plant and construction 
schedules.
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Additional  Diagrams 

• UTILITY FLOWSHEET
• VESSEL SKETCHES
• WIRING DIAGRAMS
• SITE PLANS
• PLOT PLANS
• ELEVATION DIAGRAMS
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Additional  Diagrams 

• Plot Plans – plan or map drawn looking 
down on plant (drawn to scale with all 
major equipment identified) 

• Elevation Diagrams – show view from 
side and give information about 
equipments distance from ground 
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Additional  Diagrams 

Section of Plot Plan Section of Elevation Diagram
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Additional Diagrams

Piping Isometrics – show piping in 3-
dimensions

Vessel Sketches – show key dimensions 
of equipment and locations of inlet and 
outlet nozzles etc. 
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Scale Models and Virtual Plants 

•• 25 years ago physical models were used for 25 years ago physical models were used for 
review review 

•• Now virtual or electronic models are Now virtual or electronic models are 
generated using software (3generated using software (3--d plant diagrams) d plant diagrams) 

•• Purpose of Models Purpose of Models –– catch errors such as catch errors such as 
–– Piping clashes Piping clashes 
–– Misaligned piping Misaligned piping 
–– Equipment not easily accessed Equipment not easily accessed 
–– Sample points not easily reached by operatorsSample points not easily reached by operators
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3-D Plant Model
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Problem 1.9

Figure below is a portion of a PI&D. Find at least six 
errors in it. All errors are actually shown on the drawing.
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Solution

Errors include:

1. LI on pump discharge should be PI.
2. Direction of arrowheads should be reversed.
3. TCV on control valve should be labeled FCV.
4. LAH on control loop should be FAH (Since no level 

signal is shown)
5. Add isolation valve to the left of the control valve.
6. Add a bleed valve between control valve and isolation 

valve.
7. Suction piping should be larger than discharge piping, 

switch 4” with 8”.
8. Label insulation.
9. Pumps should be labeled P-102 A and P-102B.
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Corrected Diagram
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THANK YOU
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