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Incident 17-001 Rupture of HP drain valve 
 
 
 
The Incident: 
On May 1, 2017 a high pressure drain valve ruptures leading to a large emission of ammonia / 
carbamate / urea.  
 
The Consequences: 
4 people get injured, a great deal of damages, 5 days plant shut down 
 
The Causes: 
The high pressure drain was leaking along the bonnet and 
stuffing box leading to corrosion of the thread and loss of 
its integrity 
 
 
 
 
 
 
 
 
 
 
The Lessons Learned: 
- Apply high pressure valves from a reliable and 

experienced high pressure urea valve vendor  
- In case of a leak stop the plant (pay special attention 

to leaks along threads) 
- Assure the presence and pay proper attention to leak 

detection holes in high pressure valves 

 
 
 
 
 
 
 
 
 
 
 
 
 
Enclosure: Incident Report 



Introduction 

The Urea Plant was put into operation in 2007 under the license of STAMICARBON and the equipment 
has been used continuously for about 10 years. On May 1, 2017, when the urea unit was in service 
with high-capacity, a failure case occurred with one of the high pressure angle valves in the high 
pressure synthesis drain line, which was installed in 2007. It resulted in a great deal of damages, 5 
days plant shut down and 4 people injured. 

 

The Incident 

 
Figure 1  The location of synthesis drains and the pathway for establishing HHPC 

 

In this unit, the liquid drain valve has been leaking out of the bonnet and also out of the packing from 
a few days before. Furthermore the presence of the passing was also observed in this valve. In order 
to solve this problem wrenching was done several times, which did not lead to any result. Therefore 
the Bleed valve was opened to discharge the contents of the drain lines. After discharging the line the 
inspection of the drain line was done simultaneously with the opening of the drain line. It was 
observed that the respective leaking from the bonnet and packing were resolved, but the passing of 
the valve was continued through dripping. 



 

Picture 2 valve’s view while having leakage and passing 
 

After that, the Bleed valve remained still a bit open so that the extent of passing through the 
synthesis drains can be seen and evaluated and the pressurising of the synthesis drain lines is also 
avoided (in reference to the experiences of Stamicarbon presented at the 12th Urea Symposium and 
also the company’s technical inspection staff and similar earlier experiences). 

 

 

Picture 3 A principle sketch of the drain system 
 

At the end of the working shift, the liquid drain valve has been monitored and no leakage from the 
bonnet and packing have been seen at all. Further the amount of the discharging solution from the 
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Bleed valve caused by the drain valve passing to the synthesis Bleed valve was still monitored 
dripping but without increasing. 

Note that the open position of the Bleed valve reduced the pressure in the drain line and caused the 
leakage via the bonnet and packing of the liquid drain valve to be resolved. But still synthesis pressure 
was pushing against the stem maintaining high forces on the bonnet threads and a high pressure drop 
over the stem. 

In the night shift, monitoring at the Bleed valve was also done. After a few hours, the abnormal sound 
was heard through the drain line to the synthesis Bleed valve, the site operator turned around and 
saw that a big flow was discharging from the Bleed valve. Subsequently, all the synthesis drains were 
closed. With closing the synthesis liquid drain, the amount of the discharging flow from the Bleed 
valve had no change and after a few minutes, the bonnet detached from the drain valve and the urea 
solution and carbamate discharged under the pressure of 143 bar. 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Picture 4 Valve view after detaching from the bonnet  
(thread of bonnet and valve showed erosion/corrosion) 

 

 



The Solutions 

Finally, a brief description of the valve features and solutions provided to resolve the issue will be 
discussed. 

The synthesis drain valves are available in 3 and 2 inches of the angle valve type that has the 
following items: 

1) Hand wheel 
2) Thrust Bearing 
3) Yoke Sleeve 
4) Yoke 
5) Retainer flange 
6) Swivel Stopper 
7) Gland 
8) Gland packing  
9) Gland ring 
10) Bonnet 
11) Bonnet ring 
12) Disc 
13) Seat 
14) Body 

The leakage of these valves has usually taken place from the bonnet as if after passing time and 
causing corrosion in the bonnet rings, synthesis fluid leaked out from the bonnet, which could be 
stopped with tightening and rotating the retainer flange bonnet into the body and caused the leakage 
to be temporarily overcome, but later there was a leakage again. 

The material of the bonnet ring is B381(Gr)F2 Nitride Gas, which is a titanium. Titanium is quite soft 
and once there is a leakage along the titanium ring, erosion corrosion will occur and the leakage will 
be difficult to stop. At the same time we expect the 316L UG parts in contact with carbamate and 
without refreshment of oxygen will experience higher corrosion rates leading to further damage of foe 
example the threads. 

 

To solve this problem, two solutions are presented and implemented: 

The first solution: 

The bonnet rings were removed and three layers of graphite packing were used successively instead 
which due to corrosion resistance of graphite, it prevents leakage. 

The second solution: 

First, a bonnet ring was placed in the site and a groove was cut on the bonnet body and a Teflon 
packing that was bridled by two metal (titanium) rings in the inner and outer layer of the packing was 
placed inside the groove. A bonnet ring was again placed on the top of the packing. 

Both of these solutions have been implemented and thereafter no specific leakage has been reported. 

 

 

 



Enclosure: Details of the high pressure angle valve: 
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