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FIORDA Urea Case Study 3: 
Failing Active Pressurized
Leak Detection System for
Loose Liner of Urea Reactor



No:

Date

Plant Code

Incident Code

Technology
Urea

Plant section
Urea Synthesis

Main Equipment
Urea Reactor

Sub-Main Equipment

Operation phase (during event)
Normal Operation

Operating parameters (during event)

Medium
Urea synthesis solution

Risk category
Health and Safety

Hazard type
Corrosion

Failure Cause
Hardware failure

Failure Mode
Leakage

Summary Urea Incidents, No: 3
3

01/08/2020

16

15-005

Loose liner

   14-14,5 MPa, 174-184 degC



Hours of operation

No of failures last 6 months
0

No of failures last 12 months
0

No of failures last 24 months
0

Warning signs
External leakage

Event description

Immediate response action

Causes

Consequence Primary
Near miss to rupture of high pressure vessel

168000 (21 years)

          
           

            

During his daily routine plant tour the plant operator observed in the morning (08:30 
hrs) crystallized white product deposited on the insulation sheeting of the urea 
reactor, see figure 1 which aggravated quite quickly in time. Also some ammonia 
vapor was noticed.

Annexes:

attachment-case-3.pdf

          
   

             
         

         

Initially it was assumed a leak at the man-way cover, since the active pressurized 
leak detection system was not indicating any leak. A closer look however 
indicated a possible leak in the liner and the plant was stopped for inspection.

           
   

             
         

            
       

                             
           
            

            
         

     

          
              
              

              
         

     

The installed active pressurized leak detection system failed to warn operations. 
The pinhole leak in the liner created severe corrosion attack of the c-steel pressure 
shell (figures 4 & 5) and the reactor was put out of service just in time. 
The state-of-the-art leak detection however failed to indicate the leak; this was due 
to a combination of wrong commissioning of the system and failure of some 
components; insufficient inspection and maintenance of the system.

https://app.fiorda.eu/download.php?idfisier=57


Consequence Primary cost

Consequence Secondary

Consequence Secondary cost

Comments

Consequence
Major

Likelihood
Moderate

Risk Level
High risk (11)

Prevention Safeguards

Mitigation Safeguards

Corrective Recommendation

         
          

        
          

        
   

             
           

             
             

            
              

            
             

   

             
               

             
            
             

           
            

      

                    
                

              
              

        

                 
                 

             
               

              
              
        

                
                

             
              

               
              
            

    
In case of a leak, confirm and locate the leak, shut down plant and drain the synthesis 
section as soon as posible

              

           

 

Unknown

This case occurred in a CO2 stripping urea plant commissioned in 1994. The urea reactor is a 
solid wall design (112 mm wall thickness in cylindrical part) with a 316L UG liner (8 mm 
thickness). 
In 2006 a state-of-the-art leak detection system was installed to monitor all high pressure urea 
synthesis equipment in this plant. The principle of the leak detection system is to circulate dry 
air behind the liner compartments of all connected equipment and to analyze the received air 
for presence of ammonia. The principle is schematically presented in figure 2. The leak 
monitor is connected to the DCS system in the control room

        
         

Unplanned shutdown. First a temporarily repair and a full repair later on,
which was executed within 1 year.

Unknown

Assure proper functioning of your leak detection system. Safe operations of the plant 
is only possible with a good working leak detection system

The leak detection system was refurbished and made operational before start-up of the 
plant. 

         
    

All plant operators were instructed again.

Also an inspection and maintenance program was implemented to increase the reliability 
and availability of the existing leak detection system.



FIORDA team comments
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           Consider to install the AMMO LASER Leak Detection System 

More info at:
https://ureaknowhow.com/ukh2/images/stories/
services/lds/AMMO_LDS_V5.pdf

http://www.tcpdf.org






Actions taken

The leak detection tubing connected to the suspected area of 
the urea reactor were disconnected and the presence of 
ammonia was confirmed in the leak detection hole.
After opening the urea reactor, the leak was easily identified. 
The leak was located in the circumferential weld between the 
original 316L UG liner (brown surface lower part figure 3) and 
the X2CrNiMo25-22-2 liner (grey upper part in figure 3) which 
was installed in 2002. 
Relining the top part of the reactor was necessary due to 
corrosion problems.



Figure 3: leak found in the circumferential weld between the X2CrNiMo25-22-2
relined part (top) and original 316LUG liner



Actions taken

In order to access the integrity of the c-steel pressure shell a 
window was cut from the liner around the leak point, see figure 4. 
Corrosion of the c-steel vessel wall was evident. 
Wall loss ranged between 10 and 30 mm. 
In one local area (80 x 50 mm) a maximum wall loss of 58 mm 
was found (remaining thickness 50 mm; original 112 mm), see 
figure 5.



                      Figure 4: Corrosion of the c-steel pressure shell visible; 58 mm loss of thickness



Figure 5: Measured corrosion depths
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