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GNFC  an  introduction

Production Capacity

F e r t i l i z e r s  : (MTPA)

Urea                 :  6,36,000      

ANP(20:20:0)   : 1,42,500        

CAN (25%)       : 1,42,500

C h e m i c a l s : (MTPA)

Ammonia  : 4,45,500 CNA ( I & II) : 66,000 

WNA        : 2,47,500   Aniline : 35,000

Methanol : 2,68,700       TDI : 14,000 

Acetic Acid : 1,00,000 Methyl Formate : 22,800    

Formic Acid : 10,000
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ENERGY CONSERVATION STRATEGY AT GNFC

Operational

Changes

Reliability

Building

Monitoring of 

Consumption

Application of

latest  Technology 

Energy Policy

Energy Cell & 

Energy Audit

Equipment

Modification

Recycling
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Concepts Employed

× Selection of technologies for new plants / expansion
projects, having lower energy consumption level.

× Modernization of plants.

× Institutionalising of saving measures.

V Forming of an Energy policy.

V Carrying out Energy audits for saving.

V Setting up of an Energy Cell.

V Daily review of specific consumption and cost
at corporate level.

V Providing Exposure to personnel for new
developments.

V Employees Suggestion Scheme.
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Focus on Energy Conservation

ü Review of Specific energy consumption at top
management level.

ü Addressing Energy issues :

Á Fuel management.

Á Operation of boilers and other furnaces.

Á Performance of steam and condensate system.

Á Performance of compressed air network.

Á Cooling Towers Performance evaluation and
monitoring.

Á Performance of rotating machines.

Á Electrical load management system and lighting
load.

Á Continuity in plant operation.
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At Micro level :

üImplementation of action plans for improving the
efficiency and reducing the wastage of energy.

üConstantly generating new ideas and schemes which
can cut down the energy consumption.

üRecognizing the energy cost as a major aspects in
all evaluations.

Focus on Energy Conservation
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Reliability Building

ü Identify equipment system limitation.

ü Sustained operation reduces start-up, shutdown losses.

ü Sustained operation increases production which reduces 
energy consumption.

ü Addition of one new chimney in Boilers.

ü Third Gasifier
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Á Elimination of 2nd stage of fluidized bed cooler in ANP 

plant (55 kW).

Á Ammonia CW Supply pump header pressure 

reduction by installing booster pump. 

Á 50K003 Fan was stopped  in CAN plant since 

December-09 as plant running on lower load. 

Electrical Energy Saving Realised worth 29 kW 

(Suggestion from Operation Group) 

Operational Changes
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Reciprocating Compressor (Old)

NM³/Hr kW kW/NM³

C 2201 A 2120 363

C 2203 A 1008 177

C 2203 B 994 176

C 2204 864 178

4986 984 0.179

Centrifugal  Compressor (New)

C 2205 6800 795

C 2206 11130 1354 0.12

Equipment Modification ïAir Compressors Up gradation
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× Replacement of LRB / Wool insulation with Perlite Block Insulation

on HP SH Steam Header from Boilers to WNA Secondary Air

compressor Turbine 10MT05 has resulted in following benefit :

üSteam Temperature at 10MT05 improved from 473 ÁC to 478ÁC

üEnergy Saving : 1638 MKCal/Year

üTotal Investment : RS 21 Lac

üFinancial Benefit : RS 8 Lac / Year

Equipment Modification ïInsulation Up gradation

× Replacement of Thermocoal Cold Insulation with PUF Cold

Insulation in Rectisol Wash Unit of Ammonia plant resulting

approx. 5 TPH steam consumption in Refrigeration compressor

turbine X-1101
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üIn Ammonia Plant CW Pump impeller (5 nos.) replacement 

350 kW Energy Saving

üIn Urea Plant CW Pump impeller (2 nos.) replacement 

70 kW Energy Saving

üIn S&PG Plant FD Fan assemblies (6 nos.) replacement 

360 kW Energy Saving

üIn NP Plant Fans impeller replacement (3 nos.)

44 kW Energy Saving

üIn Utility Plant ïMain Water Supply Pump Bowl Assembly Replaced

(All 6 nos. of Pumps)

50 kW Energy Saving

Equipment Modification ïPumps / Fans



In House Process Engg. Capability

S o f  t  w a r e   Application

ASPEN PROCESS SIMULATION SOFTWARE

Steady state simulation of process (Flow Sheet)

CHEMCAD SIMULATION SOFTWARE

Steady state simulation of process (Flow Sheet)

HTFS HEAT EXCHANGER RATING/DESIGN

Checking Heat Exchanger performance/design and issuing
guidelines for Cleaning

CHEMPRO XLT:

Piping network study for finding and optimisation pressure drop

HTRI :

Checking Heat Exchanger performance/design and issuing
guidelines for Cleaning

Cooling Tower Performance Evaluation as per CTI-ATC - 105
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GNFC Ltd Energy Savings FY 2008 - 2009
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GNFC Increases its Wind Power Generation to total 21 MW 



GNFC Ltd Energy Savings FY 2008 - 2009
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· Investment : Rs. 7422 Lacs

·Total Savings : Rs 870.19 Lacs/ Year

·Power Generated :247.92 Lac kWh/ Year

·Total 8 nos. of Wind Turbine Generators (WTG) each having

installed capacity of 1.5 MW were commissioned at village

Shikharpur & Manaba of Taluka Bhachau & Rapar of Kutchh

District - Gujarat in Sept/Oct/Nov-2008.

·Expected CDM Potential : 12 MW ï22000 CER/Year (Under

Validation)

·Expected CDM Potential : 9 MW ï16000 CER / Year

(Request for Registration Applied)

Installation of 8 nos x 1.5 MW  Wind Turbo Generators



GNFC Ltd Energy Savings FY 2008 - 2009

Urea Revamp

·Investment : Rs 2186 Lacs

·Total Savings : Rs 468.14 Lacs/ Year

·Energy saving : 56266 MKCal/Year

· ( 0.084 MKCal/MT Urea)

·Urea Process was modified with MP Pre Decomposer

and Urea Pre Evaporator Concentrator installation for

converting waste heat into steam.
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Urea Revamp : 
MP Pre Decomposer

GNFC Ltd Energy Savings FY 2008 - 2009
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HP 

Section

MP 

Section

LP 

Section

Vacuum

Section

Prilling 

section

Pre evaporator concentrator  

- Pre concentrator 

- Urea solution pump

- Vacuum system

Modification

Urea Revamp Block Diagram

Pre decomposer 

- MP pre decomposer

- Condensate collector 

- Steam jet pump  

Modification
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Modification In Urea plant
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GNFC Ltd Energy Savings FY 2008 - 2009

Methanol-II Revamp

Á Investment : Rs 9600 Lacs

Á Total Savings : Rs 220.29 Lacs/ Year

Á Energy savings : 26644 MKCal/Year

Á Improving energy Recovery in Methanol-II plant Reactor section by

replacement of Axial Quench Type Reactor with of Isothermal

Reactor , resulting in 28 kg/cm²g - Saturated Steam generation @

23 - 24 MT/h at full load of plant. Installation of energy efficient 3

column distillation system (Methanol Distillation Unit - MDU) to save

steam and electricity and replacement of air preheater resulted in

overall saving of Steam, Power and Natural Gas.

03/02/2010 GNFC Ltd  21Energy Cell



Before modification :-

Adiabatic quench type reactor

After modification :-

Isothermal reactor
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GNFC Ltd Energy Savings FY 2008 -2009

Installation of Pump with trimmed Impeller in 

Synthesis Gas Generation Unit

Investment : Rs Nil

Total Savings : Rs 1.68 Lacs/ Year

Energy saving : 6 kW

In Synthesis Gas Generation Unit condensate

recycle pump P3405 A in the stripper system, was

running without spare pump. Installation of spare

pump P3405 R with lower head in Synthesis Gas

Generation Unit installed, which has resulted in

power saving @ 6 kW on continuous basis.
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P-3405A Pump with higher head P-3405R Pump with lower head
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Condensate Return Pump P-10C impeller trimming in 

Urea plant

Investment : Rs Nil

Total Savings : Rs 1.68 Lacs/ Year

Energy Saving : 6 kW

In Urea Plant P-10 A/B/C pump with higher head

(30 kg/cm²g) supply condensate to the process and

small quantity of condensate is returned to DM plant

where the pressure requirement is significantly low

(around 5 kg/cm²g). P-10C pump impeller trimmed

from 254.9 mm to 215 mm and is operated only for

condensate return to DM plant. This has resulted in

Power consumption by 6 kW of condensate return

pump (P-10C) in Urea plant .

GNFC Ltd Energy Savings FY 2008 -2009
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P-10A/B Pump with original 

impeller
P-10C Pump with trimmed impeller
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GNFC Ltd Energy Savings FY 2008 - 2009

Replacement of FD Fan C-1301 in Ammonia plant

Investment : Rs 3.82 Lacs/ Year

Total Savings : Rs 10.95 Lacs/ Year

Energy Saving : 39 kW

Improvement in Fan Operating Efficiency by

Revising Fan specifications to match actual

operation.
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Before modification 

Fan C-1301
After modification 

Fan C-1301 
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GNFC Ltd Energy Savings FY 2008 -2009

Waste Heat Recovery from Flue Gases in Synthesis 

Gas Generation Unit :

Investment : Rs Nil

Total Savings : Rs 19.34 Lacs/ Year

Energy Saving : 2.14 Lac SM³ NG / Year

Waste Heat Recovery by rectifying design defect in Air

Preheater (F-3408) of Synthesis Gas Generation

Unit to bring the stack temperature closer to the design

level by sealing the gaps in air path to minimize /

eliminate air short-circuiting which resulted in

improved heat transfer between flue gas and air.
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Reformer after rectifying design defect
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Energy Conservation measures 

planned / in the pipeline / 

Implemented at GNFC Ltd. 
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GUJARAT   NARMADA  VALLEY  FERTILIZERS  

LIMITED

AMMONIA /UREA FEED STOCK CONVERSION 

FROM 

LSHS/FO TO NATURAL GAS.

ANNUAL UREA CAPACITY: 636000 MTPA



SCHEMATIC DIAGRAM OF EXISTING AMMONIA PLANT
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