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1. Introduction

Today still too many accidents (ruptures, explosions) of 
high-pressure equipment items in the urea industry do occur…

Safety Risks of Urea High Pressure Equipment

 High pressures

 High temperatures

 Various kinds of corrosion phenomena (inside and outside)

 Crystallization risks

 Large volumes

 Release of toxic ammonia in case of a leak

High Demands on Integrity are crucial for a Safe & Reliable urea plant

1. Introduction
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 UreaKnowHow.com Urea Incident Database contains already 
20 serious (integrity of carbon steel threatened) incidents 
where the leak detection system failed

 Six incidents in 2018 and 2019 only!

 In seven incidents the high pressure synthesis vessel ruptured

 UreaKnowHow.com Risk Register of 316L UG Urea Reactor 
shows that 70% of the fifty identified safety risks can be 
prevented with a proper leak detection system

Source: UreaKnowHow.com website

1. Introduction

Why is a proper leak detection system 
for the loose liners crucial ?

1. A leak in the loose liner can potentially corrode the carbon steel pressure 
bearing wall with 1000 mm/year (40 inch/year)

2. The quality of the fixed liner welds of the loose liner with the carbon steel 
wall cannot be checked with Non Destructive Testing methods

3. Loose liners have a limited lifetime due to the unavoidable passive 
corrosion and other failure mechanisms

4. Leaks can easily lead to clogging

2. Why
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3. Existing passive systems

Passive leak detection systems are not acceptable anymore

Not reliable and too late detection of a leak

Pressurized System Vacuum System 
circulate an inert gas via a pull vacuum 
network of grooves behind loose liner
behind loose liner

A flow 
meter with 

low flow 
alarm and 

a header 
valve in 

each 
circuit

An atmospheric 
ball valve
in each circuit

Note: Each equipment item should 
have a dedicated ammonia analyser

Other equipment items

A header 
valve in 

each 
circuit

A high 
vacuum 

pressure 
alarm 

centrally  

4. Active systems
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From the Risk Register, one can conclude a Vacuum System is preferred 
because it:

1. Monitors directly the complete surface of the loose liner

2. Does not restrict the leaking flow and does not build up pressure or introduce risks for 
backflow

3. Is able to dilute the leak and hence minimize the risk of clogging

4. Allows safe and simple introduction of leak detection tracer for pinpointing the leak

5. Requires tracing and insulation of only a part of the tubing

6. Introduces no risks for liner bulging and rupture and thus works                                  
also when the synthesis pressure is low. Then the liner sees                                           
most  stresses (heating up, cooling down) and hence a leak                                
detection system is important

4. Active systems

Liner bulging happens easily and often with pressurized systems

4. Active systems
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From the Risk Register, one can conclude a vacuum system is preferred 
because it:

7. Can combine one ammonia analyzer for multiple equipment items (even from more urea 
lines)

4. Active systems

Pressurized System 
circulate an inert gas via a network of 
grooves behind the loose liner

A flow 
meter with 

low flow 
alarm and 

a header 
valve in 

each 
circuit

 In case one combines the 
ammonia analyser for more 
equipment items

 Then a leaking tube 
connection downstream the 
equipment header can 
happen undetected

 Required measure: Each 
equipment item should have 
a dedicated ammonia 
analyser

4. Active systems

Other equipment items

Pressurized systems require a dedicated analyser per equipment
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From the Risk Register, one can conclude a vacuum system is preferred 
because it:

8. Enables leak detection also in case the grooves are clogged caused by solids from an earlier 
leak (no need to flush with steam or condensate)

9. Enables leak detection also in case the grooves are clogged caused by corrosion of carbon 
steel from an earlier leak

10.Enables leak detection also in case only one leak detection hole is present

11.Enables leak detection in case of bad design/fabrication of grooves

12.Enables leak detection in case of no grooves present

4. Active systems

Features State-of-the-Art System

1. Its design results from detailed analysis of safety risks and past incidents

2. Provides all the earlier mentioned benefits of a vacuum system

3. Continuously shows in DCS the vacuum pressure and ammonia content

4. Is able to distinguish false indication from an ammonia cloud in the atmosphere 
from a real liner leak.

5. Gives leak rate and calculates leak size

6. Includes a continuous detection for the presence of any liquid

7. Fail safe design

8. Leads to shorter shut down periods as one can find the                                     
leak faster, knows the leak size and is able to assure                                            
no damage to carbon steel pressure bearing wall

5. State-of-the-Art System
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AMMO LASER Leak Detection System

The #1 Safeguard with a Guaranteed Pay Back

5. State-of-the-Art System

Further features AMMO LASER Leak Detection System

9. Spare vacuum pump installed available

10.Most reliable and accurate ammonia analyser

11.A guaranteed pay back time resulting from lower NH3 consumption figures as a 
result of the extra channels of ammonia analyser

12.SAIPEM, as owner and licensor of the SnamprogettiTM Urea Technology, approves 
the AMMO LASER Leak Detection System for application in all its plants

13.Already several successful references since 2017

5. State-of-the-Art System
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AMMO LASER Ammonia Analyser

 Tuneable Diode Laser

 Safe 

 Very accurate

 NH3 specific

 Self calibrating 

 No consumables

 No memory effect

 No saturation effect

 Provides DCS alarm when not functioning properly

5. State-of-the-Art System

Additional channels available

AMMO LASER ammonia analyser can also be applied for continuous monitoring 
NH3 emissions from e.g.:

 Inert vents

 Stacks

 Flare

 Prill tower

 Granulation stack

 Absorbers

Monitoring continuously NH3 emissions will focus the operator                  
attention to NH3 emission reduction and will for sure reduce                            

NH3 consumption figures leading to a                                                      
Guaranteed Pay Back Time. 

5. State-of-the-Art System
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AMMO LASER ammonia analyser
Can also be applied for other applications like NH3 leak detection in plant

5. State-of-the-Art System

1. Many very serious safety risks threaten urea high pressure equipment 
items and a significant number of critical incidents still do occur in our 
industry

2. Safety studies show a proper leak detection system for loose liners is 
the #1 safeguard for any urea plant

3. A passive system should not be accepted anymore

4. An active vacuum system has numerous advantages compared to a 
pressurized system

5. UreaKnowHow.com has developed a State-of-the-Art system:            
The AMMO LASER Leak Detection System

6. Conclusions
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Thank you!

Contact us via

Mark.Brouwer@UreaKnowHow.com

UreaKnowHow.com
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