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Abstract 
The NFCL commissioned two units of identical capacity of ammonia and urea plants in 1992 and 1998, respectively 
and both the plants were revamped in 2008-09 to increase the production capacity of ammonia and urea plants. Since 
commissioning NFCL has implemented a number of energy conservation measures in ammonia plant to improve 
efficiency of reformer furnace, C0

2 
removal and synthesis sections, recovery and utilization of waste heat, etc. An 

APC was also installed in 2008-09 in Unit-1 ammonia plant for better control of critical parameters. In May 2014, a 
vortex mixture was installed in the urea reactor to improve the C0

2 
conversion efficiency and savings in MP steam. 

The paper describes some of the schemes implemented by NFCL in ammonia and urea plant over last one decade. 
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Introduction 
Mls Nagarjuna Fertilizers & 
Ch emicals Limited (NFCL) is one 
of the major nitrogenous fertiliser 
manufacturers in India, wi th 
manufacturing faci lity at 
Kakinada, a port city in the 
southern region of India. It is 
operating two ammonia and urea 
s treams and associated off site 
facilities wi th an annual 
production capacity of 1.6 million 
MT of urea. The plant I and II 
commissioned in Ju ly 1992 and 
March 1998, respectively, each 
comprising of 900 MTPD ammonia 
plant and 1500 MTPD urea plant, 
are based on natural gas as both 
feed and fuel. Ammonia plants are 
based on Haldor Topsoe's 
conventional steam reforming 
technology and urea plants are 
based on Snamprogetti's 
ammonia stripping technology. 
During 2008-2009, with 
debottlenecking, both ammonia 
and urea plant capacities h ave 
been upgraded to 1325 MTPD and 
2325 MTPD in both plants, 
respectively. 

This paper enumerates the 
successful accomplishment of 
energy saving schemes in ammonia 
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I urea complex at NFCL; Kakinada 
in the last 10 years. These schemes 
res ulted in improving the 
operability, reliability and 
environmental performance. 

1. Fluid Coupling Installation 
for Primary Reformer Induced 
Draft I Forced Draft Fans in 
Ammonia-I 

In ammonia plants, all major 
rotary equipm en t performance 
was s tudied during energy audits. 
It was noticed that the ID I FD fans 
for reformer furnace were being 
operated in an inefficient zone due 
to over design capacity of fans. The 
fan has two drives namely turbine 
and motor with in between clutch 
arrangements . Motor drive is 
preferred to turbine owing to 
higher efficiency. The motor power 
consumption and fan effi ciency 
were 883 kW and 51.2% 
respectively. Normally for these 
types of fans, 75% of efficiency 
could be ex pected. Too much 
throttling of inlet guide vane was 
causing the inefficiency of fan . So, 
by opera ting the fan at optimum 
speed, the inlet guide vane opening 
can be increased and the fan 
operating point can be shifted 
towards the best efficiency point. 
Though VFDs (Variable Frequency 
Drives) are ideal for these types of 
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applications, owing to cost 
implication, it was decided to 
install a variable speed fluid 
coupling. Fluid coupling for ID fan 
was ins ta lled during 2005-2006 
and after observing the 
p erformance of ID fan, again 
installed for FD fan during 2009-
10. The original speed of the fans 
was 1000 rpm and after installing 
the fluid coupling the speed of fans 
was operated from 670 to 850 rpm 
with respect to plant loads, which 
resulted in consider able power 
savings in the motors to the tune 
of 200 kW each. The fluid coupling 
units continue to run successfully 
s ince commissioning without any 
m ajor problems. 

2. Burners Modification in 
Ammonia-! Primary 
Reformer 

Primary reformer is one of the 
major bottlenecks for ammonia 
plant-1 front end. The fuel header 
pressure would remain high, 
which resulted in flam e 
impingement towards the 
reformer tubes. NFCL made an in
house study and identified that the 
limitation in capacity of primary 
reformer burners, which can be 
eliminated by replacing the major 
burner parts namely burner tips, 
air cones with improved design for 
















