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A proper scheme identification and optimized design of Steam & Power Generation 
System is essential to increase energy efficiency and on-stream factor of a Fertilizer 
Complex, while ensuring a robust and flexible operation with minimum green-house gas 
emissions. 

Saipem has gained a wide experience in the design and optimization of Steam & Power 
Generation systems, both in grass root and brown-field Fertilizer Complexes and in Power 
Plants, tailor-made based on specific Clients’ requirements, geographical areas, integration 
with existing facilities, CAPEX and OPEX evaluations.  

Key factor is the close cooperation with technology suppliers of main Process Units and 
with major actors in the market of turbo-compressors and power generators. 

This paper deals with configurations of Steam and Power generation conceived, 
engineered and successfully implemented by Saipem over the years, as well as with 
alternative solutions to be applied both in new and in revamping projects. 

1. INTRODUCTION 
Multiple challenges are nowadays posed by tough global market conditions and environmental issues, 
such as continuous request of more energy effective solutions, reduction of green-house gases emissions, 
higher reliability and flexibility of production plants, including Fertilizer and Petrochemical Complexes.  
In a Urea production complex the major consumers and emission sources are Ammonia Synthesis, Urea 
Synthesis and Urea Granulation plants; in view of the above challenges, despite design of Process Units is 
somewhat consolidated, Saipem carefully continues to pursue any possible technological improvement, in 
cooperation with Licensors.  
Another keystone to hit the energy reduction target is the research of new ideas in the field of machinery 
and power generation; Saipem’s strategy accordingly encourages working teams supported by 
collaboration agreements with major actors in the market of turbocompressors and power generators, the 



S. Corno,  L. Lino 

290 Nitrogen + Syngas 2017 International Conference & Exhibition (London 27 February-2 March 2017) 

goal being to find feasible applications of innovative design solutions to be introduced in new Fertilizer 
Complexes or in revamping projects. 
Anyway, the mere combination of single and disjointed improvements in process technologies or 
turbomachines is not sufficient by itself to get the most effective layout for the overall Complex: a great 
potential for further energy and emission savings lies in the smart integration of Process Plants and 
upgraded machinery with Utilities and existing facilities (especially considering the present trend towards 
revamping, expansion or brown-field projects); this can mainly be accomplished with a proper design and 
scheme selection of Complex Steam and Power Generation Systems.  
The most energy efficient configuration for the entire Complex, in particular of the integrated Steam & 
Power Generation Systems, shall therefore be determined by solving a bound-constrained optimization 
problem in order to minimize the overall consumptions and plant emissions, simultaneously matching all 
project boundary conditions and restrictions (e.g Client’s requirements and philosophies, interconnection 
with existing facilities, ambient and geographical conditions).  
Furthermore the optimized design of Steam and Power Generation Systems shall ensure robustness, 
flexibility and reliability in each operating scenario, including upsets, start-ups, shut-downs; the system 
response during transients shall be tested with in-depth dynamic simulations.  As a consequence of the 
above considerations, it can be stated that a wise design of Steam and Power Generation Systems is one 
of the key factors to achieve the goals of increased overall efficiency and reduction of emissions. 
Throughout the last forty years Saipem/Snamprogetti has been the main contractor of more than twenty 
major Ammonia-Urea Complexes and Power Plants accumulating, through a learn-by-do approach, a 
great expertise in the design and optimization of Steam & Power Generation systems, both in grass root 
and brown-field projects, tailor-made based on specific Clients’ requirements, geographical areas, 
presence of existing facilities, CAPEX and OPEX evaluations, limited or challenging availability of raw 
materials.  
In the words of M.T. Cicero: “Usus magister est optimus” (Pro Rabirio Postumo, IV-9): knowledge arises 
from experience; this wealth of knowledge, gained by Saipem in the development and execution of 
projects, is poured into the basic and detailed choices of conceptual design and engineering and leads to 
the capability to find the best and more versatile schemes for Steam and Power Generation Units. 
In the following paragraphs a few configurations of such systems conceived, engineered and successfully 
implemented by Saipem over the years are presented, as well as alternative solutions to be applied both in 
new and in revamp projects. 

2. CASE STUDIES FOR STEAM AND POWER SYSTEM OPTIMIZATION  
According to Saipem’s practice, the key factors for the successful development of an optimized design, 
execution and trouble-free operation of Steam and Power systems are the following:  
1) Capabilities and long-standing experience as Contractor in Fertilizer as well as Power plants 
2) Deep knowledge of process technologies, arising from Saipem’s ownership of Urea Synthesis 
Technology and constant collaboration with Licensors of Ammonia and Urea Granulation plants  
3) Close cooperation with suppliers of machinery and power generators 
4) Continuous involvement of Client’s specialists, ensuring a more effective implementation of the best 
compromises between Owner’s requirements and design practices. 
The case studies described here below show how the above listed principles have been successfully 
applied by Saipem in the design, engineering and construction of two Steam and Power Generation 
Systems, which embody almost antipodal philosophies and comply with different constraints and boundary 
conditions.  
The first Steam/Power System is relevant to a Brown-field new Fertilizer Complex and has been designed 
according to high investment cost, best available technologies, high redundancy and maximum 
interconnection between new and existing facilities; the second system, on the opposite, has been 
conceived for a stand-alone Grass-root Fertilizer, with a low-cost approach.  
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2.1 Brown-field new Fertilizer Complex  
The below illustrated Steam and Power balance designed by Saipem represents an example of a 
sophisticated integration of several Process Plants, Utilities and facilities. 
The Complex consists of the following main units installed in a new site, close to an existing one: 

- n°2 Ammonia Synthesis Plants 
- n°2 Urea Synthesis and Granulation Plants 
- Internal Power Generation System by a combination of multiple power production units, i.e. Gas 

Turbine Generators (GTGs) and Steam Turbine Generators (STGs) 
- External power feed from national network 
- Steam production system by a combination of multiple steam generators, i.e. Auxiliary Boilers and 

Heat Recovery Steam Generators (HRSGs) downstream of GTGs 
- Utilities (Cooling water network, Raw and Waste Water Treatment Packages, Nitrogen, Plant Air, 

Instrument Air Generation, etc.) 
- Ammonia and Urea Product Storage, Handling and Export Facilities 
- Buildings, HVAC, etc. 

All the above units have been internally integrated in terms of steam, power, cooling water, product export, 
etc. In addition, according to Client’s request, power generation system of the new site was integrated with 
the already existing facilities and the national grid, in order to improve the overall system sustainability and 
environmental impact, as well as to cope with the need of improvement of site energy efficiency. 

2.1.1 Challenges 
The constraints to be matched while searching for the optimum design and integration of this wide system 
are listed here below. 
1) Client’s requirements concerning: 

Spare capacity 
- Sufficient power generation capacity to allow all the facilities in both sites to run on island mode 
- Fixed overdesign margins on each steam and power generator  

Plant availability 
- Trip of any one of the steam or power generators not resulting in production loss 
- Start-up of one process train possible even with one steam generator not available  
- Interconnection between electrical networks of new and existing sites and national network  

Energy efficiency 
- Minimization of energy requirements and environmental impacts of the new installations meeting 

the modern benchmarks of low consumptions and low emissions, by means of the best available 
technologies 

- Decommissioning of an existing low efficiency and high environmental impact power plant; 
installation of new high efficiency cogeneration units  

2) Design of turbogas generators, air compressors and blowers and equipment in general for harsh 
summer ambient conditions. 
To fulfill the above constraints a large number of diversified power and steam generators was required, 
each integrated with the electrical or steam network and each sized with certain overdesign margins to 
cope with: 

- harsh environment 
- Client’s minimum requirements 
- plant reliability in special cases 

All this led to a total installed power and steam generation capacity much higher than normal requirements.  
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The toughest challenge was to harmonize such oversizing and huge number of steam and power 
generators with their energy efficiency and to find the best possible configuration and operating point for 
each of them, as well as for process turbocompressors. 
To hit this target for such a highly interlinked system, an overall constrained optimization process study 
was performed aiming at: 

- lowest possible energy consumptions in normal operation 
- reliability, i.e adequate spinning reserve, generation capacity and ramp-up speed of generators to 

handle upset scenarios without losing production 
- robustness and flexibility of selected layout, as well as of relevant control and safety systems, to 

ensure stable operation in different scenarios (normal operation, worst ambient conditions, 
turndown, start-up, upset or shut-down of one or two process trains, etc) and smooth transitions 
among them 

2.1.2 Peculiarities of Steam and Electrical Power Systems 
To comply with the above listed constraints, in particular redundancy, spare capacity, interconnection, low 
energy and low emissions, the design choices for Steam and Power generation systems fell on high 
efficiency cogeneration units and combined cycles, plus Auxiliary Boilers. The main features of these 
systems are detailed here below. 
Electrical Power System 
1) Electrical power demand is covered by internal production through several interconnected Gas Turbines 
and Steam Turbine Generators, installed in the new as well as in the existing site, plus an import from 
national grid. The resulting integrated and synchronized system is designed to provide the overall power 
requirement of the new and existing site, even in island operation (zero import from external grid). 
2) Power generation system is connected to steam network through Heat Recovery Steam Generators 
installed on Gas Turbine Generators; Steam Master Pressure Controller is integrated with Power 
Management System through Steam Turbine Generators. Normal and design loads of each generator 
have been selected to maximize overall power generation efficiency and ensure system reliability as 
described in par. 2.1.1. 
3) Design of power generation system has been performed according to “n-1 philosophy”, i.e. trip or 
outage of any one of the generators (Gas Turbine Generators, Steam Turbine Generators or external 
power source) during normal operation does not affect the production facilities. 
4) A Power Management System (PMS) controls power generation and load distribution among new and 
existing generators. During normal operation the external network acts as frequency driver and the PMS 
keeps active and reactive power set points by sharing the loads among all the internal generators, which 
run in droop mode. In case of island operation PMS keeps frequency and voltage set points by acting on 
one Gas Turbine Generator working in isochronous mode, while all remaining generators operate in droop 
mode. In addition PMS includes optimum and automatic load sharing at prevailing load demands.  
5) A “pre-calculated” load shedding philosophy is implemented in the control system to ensure electrical 
grid stability and avoid power break-downs during upsets (e.g trip of one generator). The system 
constantly monitors the power flow in the network and, in case of disturbances, an automatic load 
shedding sequence will immediately recalculate the load balance and distribution, taking into account the 
spinning reserve and capability to handle step changes of each generator. 
6) Synchronization of the new and existing generators is performed by means of automatic sequences.  
Steam System 
1) Steam is generated at different levels by Waste Heat Boilers in Ammonia Plants, steam extraction from 
turbine drivers, waste heat recovery from exhaust gases of Gas Turbine Generators (HRSGs) and flue 
gases of Auxiliary Boilers. As for power generators, the operating loads of Auxiliary Boilers and HRSGs 
are optimized to maximize the overall efficiency and overall reliability of the steam system.  
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2) Steam pressure control is accomplished by a master pressure controller which can act, via a 
sophisticated control logic, on each of the HRSGs and Auxiliary Boilers (firing regulation) and on the 
Steam Turbine Generators (load regulation). 
3) Design philosophy of steam generation system is similar to power system, i.e. it has been performed  
according to “n-1 philosophy”: trip or outage of any one of the auxiliary units (HRSGs, Auxiliary Boilers) 
during normal operation does not cause production losses; it is also possible to start-up one process train 
with n-1 steam generators available. 
4) A detailed dynamic simulation study was carried out to analyze the behavior of steam network and test 
the reliability of the complex layout and of the relevant control loops in all operating scenarios, including 
feasible combinations of operating modes for process trains (normal operation, start-up, upsets). 
The following is a simplified scheme of the Steam and Power System described above: 

 
Fig. 1:  Simplified Steam/Power Generation System of Brown-field new Fertilizer Complex 

2.2 Grass-root new Fertilizer Complex 
The following Steam and Power balance designed by Saipem is part of a new grass-root Fertilizer 
Complex to be erected far from any existing facility and sources of raw materials. 
The Complex consists of the following main units: 

- n°2 Ammonia Synthesis Plants 
- n°2 Urea Synthesis and Granulation Plants 
- Internal Power Generation System by a combination of multiple Steam Turbine Generators (STGs) 
- Steam production system by a combination of multiple Auxiliary Boilers 
- Utilities (Cooling water network, Raw and Waste Water Treatment Packages, Nitrogen, Plant Air, 

Instrument Air Generation, etc.) 
- Ammonia and Urea Product Storage, Handling and Export Facilities 
- Buildings, HVAC, etc. 

All the above units have been integrated in terms of steam, power, cooling water, product export, etc.  
This layout for Steam and Power generation system, despite the similar number and configuration of 
Process Plants (n°2 trains of Ammonia and Urea Granulation) is to some extent opposite to the previous 
example, as it was designed based on different philosophies, mainly a low cost approach as per Client’s 
request. The resulting design concept is simpler, still versatile and reliable.  
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2.2.1 Challenges 
The constraints to be matched while searching for the optimum design and integration of the system are 
listed here below. 
1) No availability of external power supply, nor of facilities nearby. 
2) Electrical power export requested from Fertilizer Complex to a new township nearby the site.  
3) Client’s requirements concerning: 

Low capital cost 
Design a robust and efficiently integrated plant, with the minimum possible capital cost 
Plant availability and flexibility 
Fertilizer Complex to be designed with enough flexibility to run with one or both process trains at 
minimum possible turndown ratio, or with one train off for long periods 
Energy efficiency and environmental impacts 
Despite the low cost approach, Fertilizer Complex should comply with demanding environmental 
standards and target low energy consumption figures. 

4) Design of air compressors and blowers for high wet bulb temperatures. 
Similarly to previous case study, the design had to face challenges in order to seek the best compromise 
among the above listed constraints. The lack of any external power supply called for a Steam and Power 
Generation System designed to allow the black start-up and island mode operation of the entire Fertilizer 
Complex, as well as a safe run also during upset scenarios or unavailability of one of the Steam Turbine 
Power Generators. This led to installation of multiple steam and power production units, each integrated 
with the electrical or steam network and each with the minimum required overdesign margins to ensure 
plant reliability in all operating cases. 
As in the previous case study the major challenge was to find, by means of a multi-bounded optimization 
process study, the best possible configuration and operating point for each of steam and power 
generators, but with the additional hard constraint to minimize the overall capital cost, still hitting best 
possible energy figures, high quality environmental standards and plant availability.  

2.2.2 Peculiarities of Steam and Electrical Power Systems 
To comply with the requested minimization of investment cost, still keeping reasonably low consumptions, 
the design choices for Steam and Power generation systems fell on interlinked Auxiliary Boilers and Steam 
Turbine Generators, which feature a lower investment cost than cogeneration units and combined cycles, 
but sufficiently high efficiencies due to large installed capacities. According to less stringent requirements 
of redundancy and spare capacity the number of generators is lower than in previous case and the 
resulting system less complicated. The main features are described here below. 
1) Steam is generated at different levels by Waste Heat Boilers in Ammonia Plants, steam extraction from 
turbine drivers and waste heat recovery from flue gases of Auxiliary Boilers. Electrical power demand is 
covered by internal production through several interconnected Steam Turbine Generators. 
2) The number and operating/design loads of Auxiliary boilers and Steam Turbine Generators are selected 
to maximize the overall efficiency and provide fast ramp-up speed and sufficient generation capacity in 
case of upsets, thus increasing the overall reliability of the steam system.  
3) Steam pressure control is accomplished by a master pressure controller which can act, via a 
sophisticated control logic, on each of the Auxiliary Boilers and on let-down station.  
4) Power generation control is obtained with a programmable logic controller for power management, load 
distribution and synchronization of the Steam Turbine Generators. The Power Management System 
maintains system frequency and voltage within required set points and allows for an optimum automatic 
load sharing at prevailing load demands among the running units through the optimization of operational 
set-points. 
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5) The Steam and Power System has been designed so that trip or outage of any one of the steam or 
power generation units will activate a fast load shedding sequence, allowing to keep one process train in 
normal operation and safely shut-down the second one.  
6) To increase the reliability of the system a detailed dynamic simulation study was carried out, analyzing 
the behavior of steam network and testing the reliability of the complex layout and relevant control loops in 
all scenarios, including feasible combinations of operating modes for process trains (normal operation, 
start-up, upsets). 
The following is a simplified scheme of the Steam and Power System described above: 

 
Fig. 2:  Simplified Steam/Power Generation System of Grass-root new Fertilizer Complex 

3. ALTERNATIVE SOLUTIONS 
Research and development activities are a fundamental part to keep design practices for Steam and 
Power Balances always in line with the best available standards of energy efficiency, green-house gases 
emissions, reliability and flexibility of the production processes. 
Their goal is to seek new ideas or innovative design solutions in the field of machinery and power 
generation, as well as alternative configurations to be introduced in new Fertilizer Complexes or to be 
exploited in revamping projects. 
Saipem accordingly encourages working teams supported by collaboration agreements with major actors 
in the market of turbo-compressors and power generators, as well as with Process Licensors. 
In the following paragraphs the potential energy savings of two alternatives, applicable to new or 
revamping projects, are presented: 

- Integrally geared compressors 
- Modernization of old-fashioned turbomachinery in existing plants 

3.1 Integrally geared compressors 
Saipem, in joint cooperation with machinery suppliers, has been investigating the benefits of installation of 
integrally geared centrifugal compressors in Fertilizer Plants, as an alternative solution to conventional in-
line centrifugal compressors.  
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3.1.1 Description 
In an integrally geared centrifugal compressor (IGCC), several pinion shafts are arranged around a large 
central bull gear; an impeller can be mounted on each end of a pinion shaft. 
While in conventional centrifugal compressors all impellers run at the same speed, in integrally geared 
compressors each pinion, and consequently each impeller pair, can run at a different and optimized speed. 
The main benefits of integrally geared compressors are: 

- higher achievable efficiencies (lower operating cost) due to stage speed variation, inlet guide 
vanes and optimized intercooling 

- lower capital cost 
- compact design concepts are available today on the market, which allow to save space 

requirements and civil engineering expenses 
Design issues related to aerodynamic forces, dynamic stresses, thrusts, vibrations and multiple critical 
speeds are well known; anyway detailed studies concerning rotor-dynamics, dynamic behaviors and 
bearing loadings have allowed suppliers to find suitable engineering solutions to overcome these issues; 
according to them the availability and reliability of integrally geared compressors can nowadays be 
considered at the same level of the traditional in-line compressors for Fertilizer applications. 

 
Fig. 3:  Integrally geared compressor. Source: Siemens. 

3.1.2 Case study 
The services which have been studied for application of integrally geared machines are Process Air 
Compressor in Ammonia Plant and CO2 Compressor in Urea Synthesis Plant. 
The case study consisted in a typical Fertilizer Complex producing 3500 MTPD Granulated Urea plus 
export of Liquid Ammonia. 
Fertilizer Complex Steam and Power balances were run both for Base Case, i.e. all centrifugal 
compressors as traditional in-line type and for Alternative Case, i.e. Process Air Compressor (PAC) and 
CO2 Compressor as integrally geared type.  
Calculations of Fertilizer Complex Work Cost were performed including the total Natural Gas plus Electrical 
Power import at Complex battery limits and taking into account consumptions of all Process Units, Utilities 
and Off-sites. 
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3.1.3 Results 
The following table summarizes the estimated savings in Fertilizer Complex Work Cost, as a benefit 
obtained with Integrally Geared Compressors. 

Table 1 
Comparison of Fertilizer Complex Work Cost 

  Base Case 
Integrally Geared 

Compressors 

Fertilizer Complex Work Cost 
(*) 

USD/d 391000 387000 

Yearly saving 
(**) 

MMUSD/y - -1.4 

 (*) Assumed Natural Gas Price: 4 USD/MMBTU; assumed Electric Power Price: 0.09 USD/kWh 

(**) Based on an on-stream factor of 95% 

The results show that, assuming typical prices for Natural Gas and Electric Power, the yearly saving in 
Work Cost is about 1.4 MMUSD/y; considering that Integrally Geared Compressors are cheaper and more 
compact with respect to equivalent in-line compressors, their application in new as well as in existing 
Fertilizer Plants appears attractive. The resulting operational cost saving in existing Fertilizers might be 
converted, along with the debottlenecking of the Process Plants, in a production capacity increase.  

3.2 Modernization of old-fashioned turbomachinery 
The main limit for production capacity increase and/or decrease of operational costs in revamping projects 
of old plants is quite often represented by turbomachinery, whose energy consumption index is much 
higher than modern benchmarks; this is mainly due to a combination of: 

- old-fashioned design of internals 
- performance degradation of aged machinery 
- turbine and/or compressor operating far away from best efficiency points 

The last issue is normally caused by process conditions at machinery boundaries which are different from 
design values, due to plants running at higher throughput than nameplate capacity. 
In case full replacement is undesired due to plant outage and associated costs, the turbocompressor train 
re-bundle, i.e. the replacement of compressor’s and turbine’s internals with recently developed and more 
efficient stages, can often represent a cheaper and effective solution. 
Saipem has studied the modernization of machinery internals of turbocompressors in different revamping 
projects; the key for successful implementation of such modifications is the synergy between machinery 
suppliers and Saipem, who has the global view and steers Vendors’ competences to ensure the best 
integration of machines with Process Plants, Steam & Power Balance and Utilities/Off-sites.  

3.2.1 Case study 
This paragraph describes one of the solutions proposed by Saipem for a Fertilizer Complex revamp 
project.  
After site survey and data reconciliation the following snapshot of the Complex was observed: 

- CO2 Compressor, Syngas Compressor, Ammonia Compressor not running at their best efficiency 
point and with obsolete design of internals 

- Surplus of very high pressure steam generation from Ammonia Plant, partly due to operating load 
higher than nameplate capacity, with inefficient let-down on high pressure steam header 

- A few process constraints or weak points, which fall outside this paper 
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Fig. 4:  Simplified sketch of Steam Power balance before revamping 

The solution proposed by Saipem, after a detailed optimization study of Steam and Power balance and 
machinery performances elaborated in close cooperation with Vendors of turbocompressors, was the 
following: 

- Re-bundle of CO2 Compressor, Syngas Compressor, Ammonia Compressor trains, i.e. installation  
of newly designed and more efficient stages, optimization of steam flow path and improvement of 
steam seals 

- Replacement of Process Air Compressor intercoolers 
Re-bundle of compressors and turbines allowed an average efficiency increase of respectively 4% on 
compressor stages and 2% on turbines. In addition, re-design of steam flow path on syngas compressor 
turbine driver increased the maximum achievable extraction flowrate, thereby allowing to close the let-
down valve and eliminating this inefficiency from the Steam Balance.  
All above described benefits resulted in a reduced firing of Auxiliary Boilers and Heat Recovery Steam 
Generators, with consequent saving of fuel gas. Re-wheeled turbocompressors are shown in red color in 
the sketch below. 
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Fig. 5:  Simplified sketch of Steam Power balance after revamping 

Calculations of Fertilizer Complex Work Cost were performed including the total Natural Gas import at 
Complex battery limits and taking into account consumptions of all Process Units, Utilities and Off-sites. 

3.2.2 Results 
The following table summarizes the estimated savings in Fertilizer Complex Work Cost, as a benefit 
obtained with turbocompressors’ re-wheeling. 

Table 2 
Comparison of Fertilizer Complex Work Cost 

  Base Case Revamping Case 

Fertilizer Complex Work Cost 
(*) 

USD/d 215000 204000 

Yearly saving 
(**) 

MMUSD/y - -3.8 

 (*) Natural Gas Price: 3 USD/MMBTU. 

(**) Based on an on-stream factor of 95% 

As reported in Fig. 6, a cost estimate and economic analysis of the revamp option has shown that the 
payback time is about 4 years, assuming a discount rate of 10%. 
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Fig. 6:  Break-even point estimation for revamping option  

4. CONCLUSIONS 
Tough global market conditions and environmental issues lead to a continuous request of more energy 
effective solutions and reduction of green-house gases emissions in Fertilizer Complexes. 
As illustrated in the present paper, implementation of single improvements in process technologies and 
turbomachinery is just a step forward, but it is not sufficient to achieve the most suitable overall energy 
saving scheme; great potential for further reduction of consumptions and emissions lies in the smart 
integration of Process Plants and upgraded machinery with Utilities and existing facilities.  
In this respect, the key factor to accomplish the best integration is a proper design and layout selection of 
Complex Steam and Power Generation Systems. To find the most energy efficiently integrated 
configuration for such systems, while matching all project boundary conditions and restrictions (such as 
Client’s requirements and philosophies) and ensuring robustness, flexibility and reliability in each operating 
scenario, an optimization study with soft and hard constraints shall be performed to minimize 
consumptions and plant emissions, as well as in-depth dynamic simulations to test system response 
during transients.  
The same ideas can be capitalized on in revamping projects which, based on Saipem’s experience, are 
currently the preferred solution requested by Clients, even for recently built plants. 
This paper described how all the above concepts were successfully applied by Saipem to the design of 
Steam & Power generation systems for new brown-field and grass-root Fertilizers, as well as revamping 
projects, conceived and engineered with different philosophies.  
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