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Abstract 
Last few years have seen an upsurge in the environment protection activities around the world. n several 
instances, plants have been forced to stop because of uncontrolled high emissions, including ammonia/u a plants. 
There is growing emphasis on safety of environment. There is a risk of release of ammonia through PSV ent stack. 
However, very few safeguards are provided by the process licensors to prevent environmental polluti n in urea 
plants. A few process licensors offer flare stacks in urea plants but the cost is prohibitive and the effective ess is not 
proven. CFCL has devised an innovative solution to address this potential environment hazard in urea p nts. This 
article describes this innovative solution which has been implemented at its plants at Gadepan, Kota. 

1. Introduction technology of TEC, Japan. During in urea plants. This inn ation is 

Chambal Fertilisers and 
Chemicals Ltd. (CFCL) is the 
largest priva te sec tor fertili ser 
producer in India. It has two state
of-the-art urea ferti I iser plants 
w hich are located at Gadepan in 
Kota district of Rajasthan. These 
two plants were commissioned in 
1993 & 1999 and later on revamped 
in year 2009. Together the p lants 
produce about 2.1 million tonnes 
of urea per annum. 

CFCL follows bes t operational 
practices in its plants at Gadepan. 
Plants are equipped wi th 
maximum possible safeguards 
prevailing in the industry for 
safety of plant, personnel and its 
s u rrounding. Since s tart of its 
operations in December 1993, 
CFCL has practically spotless 
record on environment pollution 
during the past 23 years. 

Gadepan-I ammonia plant was 
designed to produce 1,350 MTPD by 
Haldor Topsoe, Denmark and 
urea p lant was designed to 
produce 2,348 MTPD (twin 
streams) by Snamprogetti (now 
Saipem), Italy. During revamp in 
2009, Ammonia I & Urea I plant 
were augmented to achieve energy 
savings and production level of 
1770 MTPD of ammonia and 3100 
MTPD (1550 MTPD X 2 Trains) of 
urea, respectively. 

Gadepan -II ammonia plant was 
having des ign capacity of 1350 
MTPD based on Kellogg (USA) 
technology and the urea plant was 
des ign ed to have twin streams, 
each with the design capacity of 
1175 MTPD of urea based on ACES 
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revamp in 2009, Ammonia II & the outcome of this exe cise. 
Urea II p lant capacity was 
augmented to achieve energy 3. Possible Solutions 
saving and production level of 
1710 MTPD ammonia and 3000 
MTPD (1500 MTPD x 2 Trains) urea. 

2. Potential Environment Hazard 

Contemporary ammonia-urea 
units come w ith s tate-of-the-art 
measures for the protection of the 
environment. In ammonia plants, 
process vents and Process Safety 
Valve (PSV) discharges are 
connected to the flare stack and 
environment protection is 
considered adequate enough. In 
urea p lants continuous prdcess 
vents, intermittent vents I and 
PSV blow-off gases (and inci~ental 
re lease of gases due to passi~g of 
PSVs) are routed to vent s acks 
which are extended to pri ling 
tower top. Though process ~ents 
in urea plants are provided jwith 
effective control systems and are 
so designed as not to cause 
environmental pollution, the PSV 
blow-downs remain a pote tia l 
threat. It is generally con sidered 
that dispersion of gases, ")'hen 
vented at prilling tower hetght, 
would be adequate and effective 
to mitigate impact on 
ne ighbourhood. However, it is a 
cha llenge to estimate the a ·tual 
environmental impact because of 
a passing PSV or its uncontrolled 
blowing (spurious or othenl•ise) 
given that dispersion is depe~dent 
·o n many parameters like wind 
direction, wind velocity I and 
prevailing climatic conditions. In 
v iew o f this, it was thought 
necessary to tighten up the 
environment protection measures 
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Intermittent vents posin 
higher ammonia concen 
ground-leve l can be rna 
either of following: 

risk of 
ation at 
aged by 

• Routing intermittent ents at 
height (as designed in our urea 
plants) 

• Water scrubbing 
• Flare system 
• Pressure linked emiss on 

control system (inno tion) 

3.1 Venting at Height 

Venting at height is cost ffective 
for low continuous q ntities. 
Large quantities in case f blow
off amidst un-con rollab le 
pa rameters like w ind d rection, 
wind velocity, weather a height 
at which plant perso nel are 
present can cause serious 
problems. 

3.2 Water Scrubbing 

Water scrubbing was e aluated 
in consultation with process 
licensers and concluded as non
feasible option due to rge size 
of scrubbe r diamet r and 
limitation of ammonia sol tbility at 
atmospheric cond itions in the 
short time of contact in s rubbers. 

3.3 Flare System 

A proposal was offered one of 
the process licensors to nstall a 
flare system. Tn-house f asibility 
study was carried out du ring 
which va ri ous inhere t risks 
associated with this syst m were 








