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Preparing and execution of a HAZOP

MEANS,
WE NEED TO DEAL WITH 

CONFLICTS!
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How to do a HAZOP effectively
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Does the scenario 
lead to a “LOPC”?
YES / NO
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Heat Exchanger

Scenarios to consider Measures to consider

 Tube leak small (corrosion pinhole)  contamination  … Detection (e.g. HC detector at the cooling tower)

 Full tube rupture (low probability 1)  Pressure exchange Pressure protection low pressure side (PSV)

 “Blocked in” at start-up  high pressure TRV to release liquid

 Fouling & corrosion Cooling water / Boiler water control

 Large temperature exceedance due to control loop failure Robust design allowing temperature deviations

1 This is a low frequency scenario when leak before rupture with 
detection, or good design
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Centrifugal pump

Scenarios to consider Measures to consider

 Low flow / suction blocked  Cavitation  Seal damage & leak Low flow alarm, second containment, gas detection

 Bearing damage  vibrations  seal leakage and worse Shaft position control, vibration analysis, operator rounds

 Discharge blocked  overheated product  leakage  fire second containment, gas detection

 Damaged seal Double mechanical seal, avoid very high rpm

 Large leak near pump Emergency isolation (ESV)

Remark: Magnetic driven pumps are more sensitive to solids, not sensitive to seal leakage
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Package Unit – Vendor package
Aspects
o Is the potential hazard identified (chemical releases)?

o Is a Recognized Design applied (e.g. according a standard)?
o Has a HAZOP been performed by the vendor?
o Are the IPL’s identified and maintained?

o Is a P&ID available, is maintenance responsibility defined, are SOP 
available for operation?

o Is the vendor a recognized specialist?
Validate interface: flow, pressure, temperature exchanges bringing 

equipment out of design

Consider to invite the vendor to do a joined HAZOP to clarify 
residual hazards (depending on complexity and severity of 
potential consequence)

Spot check on HAZOP of the vendor
 Is the protection of the Package Unit appropriate vs the hazard of 

the process unit

Some Examples  

• Nitrogen storage and gas supply

• Ammonia cooling unit

• Compressor

• Dosing system

• Auxiliaries: hot oil / steam

• Water treatment

• Boiler / Heater
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