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COMPANYPROFILE:

NFL is a Schedule ‘A’ and Mini Ratna Company, which was incorporated on 23rd August,
1974 for setting up of two Nitrogenous fertilizer plants, based on gasification technology of
Feed Stock / LSHS at Bathinda (Punjab) and Panipat (Haryana) having an installed
capacity of 5.11 lakh tonnes of Urea each. The commercial production from these plants
commenced w.e.f. 1.10.1979 & 1.9.1979 respectively. Consequent upon reorganization of
FCI in April 1978, the Nangal unit (including Nangal expansion project) of FCI was
transferred to NFL.
The Govt. of India, in 1984, entrusted the Company to execute the country‟s first inland gas
based fertilizer project of 7.26 lakh tonnes Urea capacity in District Guna of Madhya Pradesh
and commercial production started from 01-07-1988. Expansion of Vijaipur Plant was taken up
in the year 1993 for doubling its annual production capacity. The commercial production from
Vijaipur Expansion Plant commenced with effect from 31.3.97. The Department of Fertilizer
subsequently re-assessed the annual installed capacity of Vijaipur Plants from 7.26 lakh tonnes
of Urea to 8.64 lakh tonnes (each) with effect from 1st April 2000.
Revamp of Urea plant at Nangal for increasing the production from 3.30 lakh tonnes to 4.78 lakh
tonnes per annum was under taken and commercial production commenced from 1st February
2001 raising the total present annual installed production capacity of Urea at NFL to 32.31 lakh
tonnes (i.e. 14.86 lakh tonnes in terms of Nitrogen Fertilizer).
The Company also produces various Industrial Products, like Nitric Acid, Ammonium Nitrate,
Sodium Nitrite, Sodium Nitrate, Sulphur, Methanol, Argon Gas, Liquid Nitrogen, Liquid
Oxygen etc besides Bio-fertilizers. Bio-Fertilizers plant at Vijaipur produces three strains of BioFertilizer (Solid & Liquid) namely PSB, Rhizobium &Azotobacter. Company has also
started marketing of special fungus based bio-fertilizer “Mycorrhiza” under the brand name of
„Kisan Mycorrhiza‟.
The value-added Neem Coated Urea developed by NFL & widely recognized for its
effectiveness is being produced at its three units at Panipat, Bathinda & Vijaipur. NFL is the first
company in India to be permitted by the Government of India to produce and market Neem
Coated Urea.
In order to make different agro products available to the Farmers under single window concept,
Company is presently undertaking trading of various agro-inputs like quality seeds, Compost
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Khad, insecticides & Herbicides, imported MoP (Murate of Potash) etc. Company has also taken
initiative to add some more products through trading such as Micro Nutrients (Zinc Sulphate),
SSP (Single Super Phosphate), Bentonite Sulphur, imported DAP and Complex
Fertilizers. Company is also selling BSNL products to the Farmers through its existing dealer‟s
network. The Company‟s Marketing Network comprises of Central Marketing Office at NOIDA,
three Zonal Offices at Bhopal, Lucknow & Chandigarh, 13 State Offices and about 39 Area
Offices spread across the country.
The authorized capital of the company as on 31-03-2012 stood at 1000 crore and the paid up
capital at
490.58 crore, comprising Govt. of India share of 479 crore (97.64%) and
remaining
11.58 crore (2.36%) held by financial institutions and others.
Modernization and Expansion Projects:
With a view to consolidate its position as a market leader in Urea, projects of about 4700 crore
are at various stages of implementation in Company‟s various plants. The major ongoing
schemes are:Revamp of fuel-oil based plants at Panipat, Bathinda & Nangal:
The Company has undertaken revamp of fuel-oil based plants at Panipat, Bathinda & Nangal for
changeover of feedstock from Fuel-oil to Natural Gas. These projects involve a total investment
of
4066 Crore and a completion period of 36 months from the zero date i.e. 29th January
2010. These projects are being implemented on Lump Sum Turnkey (LSTK) basis. Panipat &
Bathinda projects are being implemented by M/s Larsen & Toubro (L&T) with process license
from Haldor Topsoe. Nangal project is being implemented by Consortium of M/s Tecnimont
SPA Italy & M/s Tecnimont ICB Mumbai with process license from KBR. M/s Project
& Development India Limited (PDIL) has been engaged as Project Management Consultant for
all these three projects. The scheduled commissioning of the projects at Panipat & Bathinda is by
January 2013 and at Nangal by December 2012.
Revamp of Vijaipur plants for Energy Saving & Capacity Enhancement & Carbon Dioxide
Recovery (CDR) project for Vijaipur:
The Company has undertaken Capacity augmentation of Ammonia & Urea plants at Vijaipur-I &
II units including installation of Carbon Dioxide Recovery (CDR) plant at an investment of
around
650 crore. The total urea capacity of Vijaipur units after commissioning of the project
shall be 20.66 lakh tonnes per annum against 17.29 lakh tonnes per annum at present. Projects
are scheduled to be commissioned during April / June 2012. CDR project is expected to be
commissioned in June 2012.
NFL in collaboration with M/s KRIBHCO & RCF has a joint venture company (JVC) named as
"UravarakVidesh Limited" to explore investment opportunities abroad and within country in
Nitrogenous, Phosphatic&Potassic sectors and to render consultancy services for setting up
Projects in India & Abroad.
Company has also been awarded on nomination basis the revival of HFC‟s Ramagundam and
FCI‟s Sindri Units in joint venture with M/s EIL & M/s SAIL respectively by GOI.
Production Performance
The Company, during 2011-12, produced 34.01 lakh tonnes of Urea (105.3% of installed
capacity) as compared to 33.80 LMT in previous year. The company registered ever best
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production of 639568 tonnes of Neem Coated Urea during 2011-12 against 120067 tonnes
during 2010-11.
Sales & Marketing
The company, during 2011-12, sold 33.90 lakh tonnes of Urea against 33.59 LMT in last year.
The company, during the year, achieved ever best sale of Industrial products worth
174 crore
(Provisional) against
120 crore during 2010-11.During the year, the company sold 23124 MT
of Ammonium Nitrate (Melt) worth
3762.05 lacs, a new product marketed this year, 49853
MT of Nitric Acid (equated 100% concentration level), 23124 MT of Ammonium Nitrate (Melt),
3395 MT of Sodium Nitrate, 1410 MT of Sodium Nitrite, 695352 NM3 of Argon, 10699 MT of
Sulphur, 877817 NM3 of Liquid Oxygen etc.
Financial Performance
During 2011-12, the Company registered a turnover of 7286 crore (provisional) against
5791 crore during 2010-11.The turnover is higher due to higher sales volume & increase in
subsidy due to increased prices of petroleum products & Natural Gas and accountal of sales
above cut-off quantity at Vijaipur-II on Import Parity Price of Urea.
Awards & Accolades
Company excelled in performance in various areas, which got recognition from various quarters
during the year. The company has received “Excellent” rating for the MoU 2010-11 which is 11th
excellent rating in a row. Company has won the following prestigious awards during 2011-12:
a) Two state level Safety Awards viz. „WINNER‟ for the year 2009 & „RUNNERUP‟ for the
year 2008 from Government of Haryana for “Lowest Frequency rate” for Panipat Unit.
b) First Award for excellence in „Cost Management‟ in the category of Large Public sector
Undertakings for 2010 from the Institute of Cost and Works Accountants of India (ICWAI), New
Delhi.
c) “Business Achiever” Award in woman category by the Institute of Chartered Accountants of
India to Director (Finance), Ms Neeru Abrol. The evaluation of the award was done by a Jury
panel of eminent persons with Mr. N.R. Narayana Murthy, chief mentor, Infosys as chairman.
d) Scope Excellence Award 2009-10 to Director (Finance), Ms Neeru Abrol for “Outstanding
Woman Manager” among all the CPSEs from Hon‟ble Prime Minister of India at Vigyan
Bhawan, New Delhi.
Corporate Social Responsibility and Agriculture Extension Activities:
During the year 2010-11 & 2011-12, company earmarked
3.0 crores & 3.25
crores respectively on CSR, against which a total expenditure of
1.90 crores has
been incurred till 31-3-2012 (estimated) and
4.35 crores is being carried over to the year
2012-13 as per DPE guidelines. The details of the work carried out under CSR by Units and
Marketing division in various districts viz. Guna, Hoshangabad & Indore in M.P., Jalgoan in
Maharashtra, Solan in H.P., Nangal & Bathinda in Punjab, Panipat in Haryana, Jhansi and
Badayun in U.P. and Mayurganj&Balsore in Odisha are as under:
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a) Basic Amenities: Drinking water facility, Approach roads, Toilets, Water tank, Tube wells,
Overhead tanks, Anganwadies, Compost structures like NADEP / Vermi Pits, training on low
cost agriculture practices to the Farmers etc.
b) Children education: Provided Kitchen shed, Boundary wall, Sports infrastructure, Force lift
pump, furniture, computers, ceiling Fans to the primary and middle schools in various villages
situated in States of U.P, M.P, H.P & Haryana. 2245 beneficiaries were benefitted.
c) Women Empowerment: Provided Multipurpose Women empowerment centers, stitching &
sewing machines, Floor and Masala Grinding Mill and training programs on
stitching/Embroidery/Food processing/Beautician/Sanitary pad making/Soft toys making etc.
under women empowerment initiative in the States of U.P, M.P & H.P. 312 beneficiaries were
benefitted.
d) Afforestation: Around 73000 saplings planted.
e) Installation of Solar Lights: 45 Solar Lights were installed at 8 adopted villages in the States
of U.P, M.P, H.P, Punjab& Haryana.
f) Children & Women Health Camps: 20 Children and Women Health camps were organized
at various villages in the states U.P, M.P, Himachal Pradesh, Haryana and Maharashtra. 5546
beneficiaries were benefited by these camps.
g) Animal Health Camps: 20 Health camps were organized in various villages of States U.P,
M.P, Himachal Pradesh, Haryana, Rajasthan and Maharashtra. 7270 no. of beneficiaries were
benefited by these camps.
h) Water Harvesting / Ground water recharging: 7 Water harvesting structures were
constructed (4 stop dams in Bhopal zone, renovation of 2 ponds and construction of a water
harvesting tank in Chandigarh zone)..
Environment Management:
The company accords highest priority to industrial safety, Ecology & pollution control and has
adopted 3R‟s approach i.e reduce, reuse, recycle in an effort to have zero effulent discharge
plants. Company has adopted an extensive Afforestation program. All the statutory standards are
met by respective units.Silo system for collecting fly ash from ESP Hoppers using dense phase
pneumatic conveying system has been installed at Panipat, Bathinda and Nangal Units for
excavation of cash from the plants. This has helped to contain the ecological concerns in fly ash
disposal.
All the Units are ISO 9001-2000 certified for Quality Management System, ISO- 14001 certified
for Environment Management System and have received OHSAS- 18001 certification for
occupational health and safety management system. Company is putting up a Carbon Dioxide
Recovery plant of 450 MTPD capacities for recovery of CO2 from Flue gases of Primary
Reformer at Vijaipur. This will help in reduction of discharge of greenhouse gases.

Human Resource Management:
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The company has always believed that human resource is its most important asset and continues
to work for its development and realization of its potential. To achieve growth and to foster
motivational climate, several initiatives were taken up during the year. Modified Performance
Related Pay Scheme for Executives and Non- Executives has been implemented and Group
Productivity Allowance Scheme has also been introduced. The company has introduced
Employees Economic & Social Rehabilitation Scheme, which protects the welfare of the family
in case of demise/permanent disablement of employee during service. A new pension scheme for
the benefit of employees is in the process of implementation.
During the year, to inculcate leadership qualities with high values, moral and ethics in all
supervisory staff and managerial cadre. Manpower strength of the company as on 31.03.2012
was 4515 comprising of 1942 Executives and 2573 Non-Executives.
The Employer-Employee relationship continued to be harmonious during the year. There was no
loss of production due to any adverse IR situation. The schemes for employees participation in
Management continue to function succeefully. There were continuous interactions between the
Management and employees representatives on various issues keeping in view the best interest
of employees and the company.
The company continues to make efforts for improving employees health, well being and welfare
and has taken steps for providing recreation, education and general welfare of employees.

HUMAN RESOURCE:

The Corner stone of NFL's meritorious track record is its human resource. At NFL, we firmly
believe that our employees are our most valued resources.
NFL has always been a forerunner in the fertilizer sector and this has been made possible
through the company's thrust on human resources development.
NFL offers a host of exciting career/opportunity to dynamic/young/qualified individuals in
Production/Maintenance/Marketing/Finance and Human Relations. NFL has three induction
levels Management Trainees/Technicians & Operator Apprentices & Commercial Apprentices.
Developmental and functional programs based on training needs, as judged in the area of
updation of technical supervisory and managerial skills alongwith specialized requirements from
time to time.
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The services which have been developed in the area of Training and Development within the
organization are readily available to other organizations within the laid policies and procedures
of the Company.
Caring Organization
The Company's concern for its employees is reflected through its efforts in the area of health,
safely and welfare of its employees. NFL not only meets the statutory obligations, but has
undertaken numerous voluntary measures beyond the statutory requirements. The Company has
well equipped hospitals, canteens recreation clubs, housing facilities, schools and safe working
environment. The onus of NFL's high production levels lies on harmonious and cordial industrial
relations at all its manufacturing Units. The Company has not lost even a single manday on this
account.
To cater to the needs of training and development, NFL has a well defined and well designed
training plan. Major activities undertaken by HRD are:
Recruitment and Training of Trainees at various levels viz. officers, supervisors and workers.
Organizing of developmental and functional programs based on training needs, as judged in the
area of updation of technical, supervisory and managerial skills longwith specialized
requirements from time to time.
Imparting of training to people from other organisations within India and abroad.
Formulate policies regarding manpower deployment on hire to other organizations within India
and abroad.
The services which have been developed in the area of Training and Development within the
organization are readily available to other organizations within the laid policies and procedures
of the Company.

MANPOWER STATUS AS ON 30-06-2012
Unit Name

Nangal

Total Employees

Executives

Non-Executives

1429

359

1070

Bathinda

801

327

474

Panipat

803

357

446

Vijaipur

815

408

407

CMO

439

311

128
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C.O
Total

165

138

27

4452

1900

2552

42.67

57.32

Percentage

MODERNIZATION AND EXPANSION:

The year 2009-10 was a landmark year for the Company. Consequent upon notification of
remunerative investment policies by Government of India in Urea sector, the Company has
undertaken a number of projects as follows:-

Revamp of fuel-oil based plants at Panipat, Bathinda
& Nangal:
Company has undertaken revamp of fuel-oil based plants at panipat, Bathinda & Nangal for
change over of feedstock from FO/LSHS to a cheaper and environment friendly energy resource
i.e. NG/RLNG. Zero date of these projects has been fixed as 29th January 2010. These projects
involve a total investment of 4066 crore and gestation period of 36 months from the zero date
i.e. 29th January 2010. Contract for revamp of Panipat and Bathinda units has been signed with
M/s Larson & Toubro (L&T) on 10th March 2010 and for Nangal unit with consortium of M/s
Tecnimont ICB (TICB) on 12th May 2010. M/s Project & Development India Limited (PDIL)
has been engaged as Project Management Consultant for all the projects.These projects shall not
only result in better environment but also result in savings on account of subsidy payoffs by
GOI.

Capacity Augmentation & Energy Saving Project
(ESP) at Vijaipur:
Company has undertaken Capacity augmentation of urea plants at Vijaipur-I & II by 16% and
23% respectively including installation of Carbon Dioxide Recovery plant at an estimated
10

investment of around 620 crore. The total urea capacity after completion of Energy Saving
project at Vijaipur-I and Capacity Enhancement Project at Vijaipur-II is expected to be 6261
MTPD. Basic engineering for Ammonia-I, Ammonia-II, Urea-I and Urea-II has been completed.
Procurement of equipment is in progress. The projects are expected to be commissioned by
2011-2012.With the commissioning of these capacity augmentation, the total capacity of the
company shall be increased by 10%.
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PERFORMANCE:

1. IFFCO – 20.1%
2. NFL – 15.4%
3. RCF - 9.7%
4. CHAMBAL FERTILIZERS- 9.6%
5. KRIBHCO- 8.4%
6. NFCL- 7.6%
7. TCL- 5.1%
8. INDO GULF – 5.0%
9. KRICHCO SHYAM – 4.7%
10. GNFC – 4.0%
11. OTHERS – 10.3%
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ANNUAL UREA PRODUCTION:

As we can see clearly from the graph that the Overall UREA Production is increased on an
average basis from Year 2006 to Year 2011 nearly by 30,000 metric tonnes raising from 33.51
lakh metric tonnes to 33.80 lakh metric tonnes.
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BIO-FERTILIZERS

PRODUCTION:

Apart from the production in urea, National Fertilizers Limited is also ahead in producing the
Eco-Friendly BIO-FERTILIZERS which we can see from graph that Bio-Fertilizers production
raised about 46 metric tonnes on an average from 165 metric tonnes in the Year 2006 to 231
metric tonnes in Year 2011.

NFL UNITS:
There Are mainly four units are working in INDIA for NATIONAL FERTILIZERS LIMITED
1. Bathinda, PUNJAB
2. Panipat, HARYANA
3. Nangal, PUNJAB
4. Vijaipur, GUNA, MADHYA PRADESH
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With the four units working in INDIA, NFL has become the 2nd Largest Producer of UREA in
INDIA after IFFCO With the share of near about 15-16% in urea
Let us now study about these four plants in little detail.

BATHINDA, PUNJAB

National Fertilizers Limited,
Sibian Road,Bathinda,
Punjab- 151003,
Tel :0164- 2270220,2271200
Fax :0164- 2270463,2271270
Email : nfladm@nfl.co.in
Bathinda district in Punjab is one of the oldest and ninth largest district of Punjab situated in the
heart of Malwa region. It is said that Bhatinda was build by rulers of Punjab 'Bhatti Rao' in 6th
century AD and then the city was called by the name of 'Bhatti Vinda' after their surname and
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now it is called as Bathinda. The district has three sub divisions - Bathinda, Rampura Phul, and
Talwandi Sabo. Bathinda is also known as "The city of Lakes" for its five artificial lakes in the
city. The district is bounded by Sirsa and Fatehabad of Haryana State in the South, Sangrur and
Mansa district in the East, Faridkot in the North and Muktsar on the West. Bathinda is well
known for cotton and agricultural production, also boasting a rapid development in
industrialisation with thermal power plants Guru Nanak Dev Thermal Plant and Guru Hargobind
Thermal Plant, Fertilizer Unit National Fertilizers Limited and a large oil refinery and these give
boost to the city's economic growth. Bathinda railway station is one of the biggest rail junctions
in India. The Sirhind canal from which the minor branch canal, Bathinda branch and Kotla
branch canal take off solves the irrigation purpose of Bathinda District. The neighbouring
districts of Bathinda are Ludhiana (136km), Faridkot (63km), Chandigarh (210km), Ferozpur
(103km) and Delhi (370km).
This city offers many destinations for pilgrimage and tours. There is a Gurudwara situated in the
centre of the Lakhi jungle. Other places tourists might visit are the Zoological Garden, which is
at a distance of 6 km from the city centre, Dhobhi Bazaar, Chetak Park and the Ma-zaar of Peer
Haji Rattan, which is a very popular pilgrimage spot.
Qila Mubarak or the Bhatinda Fort is the place where Empress Razia Sultana was held captive
and is also connected with Guru Gobind Singhji. Tourists can visit this tall structure made of
small bricks. Other places to see in Bathinda are Rose Garden, Maiser Khana Temple, which is
located 29 km from Bathinda and Damdama Sahib. Bahia Fort is another place where travellers
can go, which was made around the 1930s and now a heritage hotel.
Bathinda is known for its contribution in the agricultural market, cotton, handloom weaving and
thermal power plants. Bathinda is famous for having one of the largest railway junctions in India
and one of the biggest cotton and food-grain markets in India. The Sarovars or tanks are also
popular sites for picnics.

SALIENT FEATURES OF BATHINDA UNIT
Installed Capacity:
Capital Investment:
Commencement of
Production:

511500 MTPA

347.41 Crores
October 1, 1979

Process
Ammonia:

Shell Gasification of Fuel Oil / LSHS

Urea:

Mitsu Toatsu Total recycle C Improved for PT and BT and
Technimont Total Recycle Process

Raw material:

Coal , Fuel-oil/LSHS, Power, Water

Captive Power Plant: 2 x 15 MW

PANIPAT UNIT:
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National Fertilizers Limited,
Gohana Road, Panipat,
Haryana-132106,
Tel :0180- 2652481 to 485 ,2655570
Fax :0180- 2652515
Email : nflpanipat@nfl.co.in
Panipat, a district head-quarter is situated on National Highway No.1 at a distance of 90 km
from Delhi. It is one of the oldest and ancient cities of India. The History of Panipat dates back
to the Era of "The Mahabharata". Its old name was 'Paniprastha'. Panipat has witnessed three
historic battles in the Past which changed face of India. The first battle (21st April 1526) was
between the Mughal chief Babar, then ruler of Kabul, and Sultan Ibrahim Lodi of Delhi. Ibrahim
was killed, and his army was defeated. This marked the beginning of the Mughal Empire in
India. The second battle (20th January 1556) ended in a victory for Bayram Khan, the guardian
of the young Mughal emperor Akbar, over Hemu. The third battle (14th January 1761) ended the
Maratha attempt to succeed the Mughals as rulers of India. The Maratha army, under the Bhao
Sahib was trapped and defeated by deceit by the Afghan chief Ahmad Shah.
Panipat District of Haryana is spread over an area of 1268 Sq Km. It is famous for handloom,
woollen carpets, blankets, khes and darris. The district comprises two Sub-Division, 3 Tehsils
and 5 blocks having a population of 12,02,811 (as per 2011 census) with 32% of urban
population. Panipat established its name on the industrial map of country with the setting up of
National Fertilizers Limited Plant, State owned Thermal Power Plant, Co-operative Sugar Mill,
and Rs.4000 crores Oil Refinery of Indian Oil Corporation. With over 12000 small-scale units
and 49 medium & large scale Industrial Units, the city occupies a distinctive position among the
Industrial Towns of the Country.
SALIENT FEATURES OF PANIPAT UNIT
Installed Capacity:
Capital Investment:
Commencement of
Production:

511500 MTPA
338.27 Crores
September 1, 1979
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Process
Ammonia:
Urea:
Raw material:

Shell Gasification of Fuel Oil / LSHS
Mitsu Toatsu Total recycle C Improved for PT and BT and
Technimont Total Recycle Process for NL T
Coal , Fuel-oil/LSHS, Power, Water

Captive Power Plant : 2 x 15 MW

NANGAL UNIT:

National Fertilizers Limited,
Naya Nangal,Punjab-140126
Tel :0187-220543
Fax :0187-220541
Email : nangal@nfl.co.in
Nangal is situated at a distance of 100 kms from Chandigarh – the joint capital of Punjab and
Haryana. It has a township at a stone‟s throw from a fertilizer unit often referred to as Nangal
Unit of National Fertilizers Limited. Places of religious importance like Shri Anandpur Sahib,
Mata Naina Devi Shrine, Shri Bhabour Sahib lie within 20 kms radius of Naya Nangal. Places of
tourist attraction like Manali and Dharamshala in Himachal Pradesh can also be visited en-route
a trip to Naya Nangal. A rail head connection to „Nangal Dam‟ station is on the electrified track
with two daily trains to national capital Delhi.
Soon after independence of our country the need to develop the infrastructure in the country was
hard felt. As a result of the motivation by the policy makers of the nation at that time, sites and
locations were shortlisted on priority basis for hydro projects, core sector industry, research and
development, defence establishments etc. In an endeavour towards this, a small village nestled in
the midst of Shivalik Hills on the banks of the river Sutlej was considered to be an ideal location
for a Hydro power project. This idea mooted by a foreigner and proposed to the then Prime
Minister gave birth to Bhakra Dam – often referred to as one of the „temples of modern India‟.
The artificial lake created upstream of the dam christened „Gobind Sagar‟ is still considered as
18

the biggest man-made lake in the world. With the coming up of Bhakra Dam and surplus power
available from the hydel project, Govt. of India decided to set up Fertilizer Factory at Naya
Nangal, which went on stream in 1961.
SALIENT FEATURES OF NANGAL UNIT
Installed Capacity:
Capital Investment:
Commencement of
Production:

478500 MTPA
229.19 Crores
November 1, 1978

Process
Ammonia:
Urea:
Raw material:

Shell Gasification of Fuel Oil / LSHS
Mitsu Toatsu Total recycle C Improved for PT and BT and
Technimont Total Recycle Process for N
Coal , Fuel-oil/LSHS, Power, Water

19

VIJAIPUR UNIT- I & II:

National Fertilizers Limited
Vijaipur, Distt. Guna,
Madhya Pradesh-473111
Tel : 07544 - 273089, 273109
Fax :07544 - 273089, 273109
Email : cc@nfl.co.in
Vijaipur is situated on the Agra- Mumbai highway (NH 3). The nearest Railway Station is
Ruthiyai Junction. Other rail heads near to Vijaipur include Bina ( 150 km – East ),Kota (117
kms – Northwest )and Maksi ( 197 kms – South). The plant site is 5 kms from the road head.
District headquarter Guna is 35 Kms from Vijaipur whereas other important places like Bhopal,
Gwalior, Indore are at a distance of 185 kms,250 kms and 280 kms respectively.
National Fertilizers Ltd, Vijaipur unit is one of the four units of M/S National Fertilizers
Limited. With the commencement of commercial production of the Expansion project the gas
based unit at Vijaipur now comprises of two 1520 ton per day (tpd) Ammonia streams and four
1310 tpd Urea streams and related off-site facilities. The gas is being received from the HBJ gas
pipe line being operated by M/s Gas Authority of India Ltd (GAIL) another government of India
undertaking . The Ammonia stream completed under the Expansion Project can also be operated
with 50 % feed of Naphtha in case of shortage of the gas supply. The line one plants (one stream
of Ammonia and two streams of Urea ) were built with a total cost of Rs 533 Crores and the cost
of the Expansion Unit (one stream of Ammonia and two streams of Urea) is estimated at Rs 1067
Crores. For both streams of Ammonia plants the consultant have been M/S Haldor Topsoe of
Den-Mark and M/S Projects Development India Ltd. (PDIL), and for all the four streams of Urea
consultant have been PDIL and M/S Snam Progetti of Italy.
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KISAN UREA
Kisan Urea is a highly concentrated, solid,
nitrogenous fertilizer, containing 46.0%. It is
completely soluble in water hence Nitrogen is easily
available to crops. It contains Nitrogen in amide form
which changes to ammonical forms and is retrieved
by soil colloids for longer duration. Urea is available
in granular form and can be applied by drill and
broadcasting.

Kisan Urea is ideally suitable for all types of crops and for foliar spray which instantly removes
nitrogen deficiency. Kisan Urea also has a strong and long lasting effect on crop resulting in
bumper crops Carbonic acid present in Kisan Urea helps in absorption of other nutrients like
phosphate and Potash by roots of crop.

PROJECTS:
NFL has a proven track record of over two decades in the areas of Project Management, Plant
operation and Maintenance etc. NFL provides its expertise in the areas of specialized services.

Maintenance of Rotary
Equipments
Heavy Equipment Erection

Specialized Services
NFL is well known for taking up assignments in India and abroad in the fields of:




Commissioning Activities of Plant/ Equipments
Heavy Equipment Erection supervision
Complete operation of Chemical plants on a continuous basis
21











Overall maintenance of plants; Specialized maintenance and repair
services/shutdown/turn around jobs.
Special maintenance & repair services for rotatory equipment, like pumps, compressors,
turbines etc.
Energy Audits leading to energy savings
Safety Audit Services
Design and monitoring of Environment Protection Systems
NDT, Corrosion and RLA services
Laboratory Services
Training of technical manpower in Operation Maintenance and Safety Management
Consultancy in Project Management

Assignments Taken Abroad


Assistance in checking the operatability and maintainability of PETROBRAS
Fertilizer Plant in Brazil and training of Specialist Welders.
 Assistance in operation and maintenance of Ammonia and Methanol Complex of Gulf
Petrochemical Industries Co., Bahrain.
 Assistance in operation and maintenance of Ammonia Plant of NAPETCO, Libya
through UNIDO.

NFL Provides expertise in the area of specialized services.
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Contracts/MOU under negotiation with for Specialized Services:





Engineers India Ltd.
Petroleum India International
National Productivity Council

Services Rendered in India

SERVICES RENDERED IN INDIA
Assignments Carried Out
Plant start-up commissioning, operation
and Maintenance services.

Organizations in India
Gujarat Narmada Valley Corpn.Gujrat
Hindustan Fertilizer Corpn.West Bengal
Paradeep Phosphates Ltd. Orissa.
Compressor Stations under SPIE-CAPAG
/NKK/TOYO CONSORTIUM on HBJ gas
pipeline.
Operation of various Gas Stations of Gas
Authority of India Ltd.(GAIL)
Numaligarh Refineries Ltd.,Assam
Indian Oil Refinery,Panipat,Haryana

Assistance in the preparation of
comprehensive manual on project
implementation.
Formulation of Award Scheme for
excellence in project implementation
and formulation of Award scheme.
Designing Incentive and Motivation
Schemes.

Haldia Petrochemicals, West Bengal through
Toyo Engg.Corporation (TEC) Japan.
Chambal Fertilizers, Gadepan through TEC
Japan.
Ministry of Programme Implementation
Govt. of India.
Fertilizer plants at National level.

Public Sector Fertilizer Companies in India.
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Preparation of Corporate Plan.
Preparation of Corporate Plan. Services
with regard to investigation of industrial
accidents/ mis-haps,
Organization restructuring.
Computerization of maintenance
system
Assistance in the preparation of
comprehensive manual on project
implementation.
Award Scheme for excellence in project
implementation and formation of award
scheme for excellence in annual
performance.

Paradeep Phosphates and Chemicals Ltd.,
(PPCL)
Projects & Development India Ltd.

Hindustan Fertilizer Corporation New Delhi.
A.P. Rayon‟s Ltd., Andhra Pradesh.
Ministry of Programme Implementation,
Govt. of India.
Fertilizer Companies at National level.

NFL IS THE PROUD RECIPIENT OF SEVERAL AWARDS IN VARIOUS AREAS

PRODUCTIVITY AWARDS
YEAR

UNIT

2002-03

Vijaipur

FAI Award for Best Overall Performance of 1999-00
an Operating Nitrogenous
Fertilizer unit

Vijaipur

Productivity Award by NPC

1997-98

Bathinda

Certificate of Merit from NPC

1997-98

Bathinda

Certificate of Merit by NPC

1996

Nangal

Commendation certificate for outstanding
work in Energy Conservation

1996

Vijaipur

AWARDS
National Productivity Award for BioFertilizers
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by the Ministry of Power, Govt. of India
Second Best Productivity Award by

1993-94

Panipat

Second Best National Productivity Award
by National Productivity
Council (NPC)

1993-94

Panipat

Certificate for Productivity Improvement by 1991-92
National Productivity
Council

Bathinda

OTHER PRESTIGIOUS
AWARDS & RECOGNITIONS
AWARDS
Golden Peacock Innovation Award from
IOD, N. Delhi.

YEAR

UNIT

2005

Panipat

National Energy Conservation Award from 2005
the Ministry of Power

Vijaipur-I

National Energy Management Award from
CII

2005

Vijaipur

Golden Peacock Innovation Award from
IOD

2005

Panipat

Energy Conservation Award from the
Ministry of Power.

2000

Vijaipur

Best Energy Conservation Implementation
Gold Award by Institutional
Green Land Society, Hyderabad.

1999-00

Panipat

National Energy Conservation Award by
Ministry of Power, G.o.I

1995

Vijaipur

Udyog Excellence Gold Medal and
Citation by Industrial Economic
Forum, G.o.I

1995

Bhatinda
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Corporate Performance Award by
Economic Times.

1993-94

First Prize in Excellence in Project Mgt. By 1989
Ministry of Program
Implementation.

NFL
Vijaipur

VARIOUS PLANTS AT NFL, PANIPAT AND THEIR
CAPACITIES ARE AS BELOW:













AMMONIA PLANT
UREA PLANT
SULFUR RECOVERY PLANT
STEAM GENERATION PLANT
CAPTIVE POWER PLANT BOILER
CAPTIVE POWER PLANT
COAL HANDLING PLANT
RAW WATER PLANT
BAGGING PLANT
EFFLUENT TREATMENT PLANT
LAND(PLANT)
LAND(TOWNSHIP)

900MT/DAY
1550MT/DAY
26.5MT/DAY
3X150MT/DAY
210MT/HR
2X15MWH
150 & 250 MT/HR
2400 M3/HR
4000MT/DAY
200M3/H
442 Acres
131 Acres

RAW MATERIAL REQUIRMENT OF THE UNIT:





Fuel oil(LSHS)
Coal
Water
Power

900MT/day
1600MT/day
12.5MG/day
25MWH

SAFETY
The purpose of these safety instructions are to prevent any possible accident in urea plant and to
minimize damage for employees and plant equipment. So operating personnel should always
follow instructions keeping in mind that “SAFETY IS FIRST”. These are intended to
supplement, not supersede , any existing general safety regulations which covers all units and
reference should be made to the latter for all points not mentioned below
1. Smoking shall be allowed only in designated area. Lighters and matches should not be
carried within an operating plant handling inflammables.
2. All personnel must know the location and use of fuel hoses and hydrants, fire blankets, gas
masks and respirators and other protective equipments such as rubber gloves and crash helmets,
3. Intoxicants of any kind shall not be allowed to bring into or use in the plant. Anyone under
the influence of intoxicants will not be allowed in plant area.
4. Do not walk under cranes or loads being hoisted.
5. Do not jump from platforms, ladders etc
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FIRE PROTECTION:
1. Foam type extinguisher and water must not be used in fires around electrical equipments.
Carbon dioxide and dry powder extinguisher may be used as safety
2. The carbon tetra chloride extinguisher which liberates poisonous fumes should not be used.
3. Carbon dioxide, dry chemical or foam type extinguisher is suitable for oil fires.
4. Do not use light distillates such as gasoline or naphtha to clean machinery or for any other
cleaning purpose. Use kerosene or heavier oil instead.
5. Keep all areas free of waste papers and trash especially oily rags and clothes should not be
left in lockers or tool boxes.
6. Lighting fixtures and electrical equipments should be vapor proof.

FIRE EXPLOSIVE HAZARDS IN THE UREA PLANT :
Ammonia is capable of forming flammable and explosive mixtures with air within certain
range (16-28 % by volume), such concentrate are seldom encountered in practical handling,
accordingly, the relative fire and explosive hazards are small. The presence of oil or a mixture of
ammonia with other combustible material will increase the fire hazard. The explosive range of
ammonia is broadened by following factors
1. A mixture of hydrogen or oxygen replacing air
2. Higher temperature and pressure

PERSONEL PROTECTIVE EQUIPMENTS:
The use of personnel protective equipment is urged under many circumstances for protection of
eyes ,hand & other parts of body.
RESPIRATION PROTECTION:
All gases, other than air are harmful to human being in inhaled in sufficient concentration. Toxic
gases may be classified as either asphyxiating or irritating asphyxiating gases may cause death
by replacing air in the lungs or by reacting with oxygen carried in the blood. Irritating gases
cause injury or death not only by asphyxiation but also by harm to internal and external parts of
human body. When the following gas mask are used, the correct type should be selected
depending upon circumstances:
a) oxygen respirator
b) canister type mask
c) fresh air mask.
EYE PROTECTION:
Safe goggles should be worn to protect eyes whenever the following cases are there in the plant:
1) when handling acid,caustic ammonia and other dangerous material
2) when working where material may splash
3) when working among open lines or disconnecting the lines
4) when striking the hammer to another object which may cause a chip to fly
5) when sampling under pressure or operating drain and vent valves.
OTHERS:
Suitable rubber and plastic coats, pants, boots and hoods shall be worn when working on lines or
equipments which contains hazardous materials. Gloves should be worn at all times while
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operating as they protect your hands from cuts burns etc. Its recommended that helmet, safety
shoes and well fitting clothes shall be worn at all times in the plant.
SPECIAL CAUTIONS IN THE PLANT:
Plugging in lines: when plugging occurs in the line with solidified urea solution or ammonia
carbamate solution just try to dissolve it by flushing it with steam or hot water.
If the plugging can‟t be dissolved by this method, disconnect the flanges to separate the pipelines
into suitable pieces. Care must be taken for the remained pressure in the lines.
Then at first try again to dissolve plugging with steam or hot water.
If still impossible, heat the pipe with flame from end of pipe and melt of the plugging. Never
heat the pipe from the middle otherwise the decomposed gases will be pressurized in the pipe &
hazardous break of pipe or splash of hot solution may be caused.
SAMPLING:
When taking sample of solution or gas from pressurized equipment, for example from high
pressure absorber rooter care must be taken not to face against the flow from the sampling valve,
but stand in parallel to the flow direction. Safety goggles and gloves should always be worn for
sampling.

FIRST AID IN UREA PLANT:
When a person has inhaled ammonia and fainted away, move the patient to a uncontaminated
atmosphere and keep him comfortably worm and quite.
When he is suffocated give him artificial respiration. Of course it‟s necessary to call a physician.
When liquid ammonia splashes into eyes wash and clean up with water or 2% boric acid
solution.
When skin is chemically burned by liquid ammonia, immediately take off clothes contaminated
with ammonia. Then wash the affected area with water and wash again with 2% boric acid
solution or saturated sodium thiosulphate.
For nose and throat sip 2% boric acid solution and gargle with it.
When the patient can drink give large amount of .5% citric acid or lemon water.
When ammonical solution is handled protective equipment such as goggles and rubber gloves
shall be worn. Gas mask and rubber coats may also be required to be worned in the same case.
UREA SOLUTION:
Burns by molten urea can occur to naked face and hands. So the operator should wear protection
equipments for eyes and hands.
When skin is burn by molten urea wash the part cleanly with water and apply ointment.
When the burn is serious, medical treatment by physician is required.
When solution of urea splashes into eyes, wash and clean up with water or 2% boric acid
solution at first and get medical treatment.
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ECOLOGICAL BALANCE AT NFL, PANIPAT
PANIPAT unit is acknowledged for its environmental friendliness. The unit is fully conscious of
its responsibility towards pollution control and environmental protection.
Utmost care is taken to ensure that no harmful gases are discharged to the atmosphere. The unit
is regularly monitoring the level of emission for various tags before letting down to atmosphere.
The dust evolved during prilling of urea in the prilling tower is scrubbed in the dust chamber by
water spray. The polyurethane foam filters retain any urea dust escaping after the scrubbing
operation. It‟s necessary to vent the process gases during the plant startup, shutdown and process
upset. Unit has flue stack of 80 meter height to relieve gases from production stream and to burn
them. This height ensures a ground level contamination.
A sulfur recovery unit is installed for recovery of sulfur from clause gas (bearing hydrogen
sulphide) from rectisol section of ammonia plant. This unit has been installed to eliminate the
pollution problem caused by the hydrogen sulphide and to recover valuable sulfur. After
recovery of sulfur, the gases are burned in the air incinerator to eliminate the residual sulfur
thereafter; the gases are discharged to the atmosphere through a 50 meter high chimney.
A complete system consisting of 8 electrostatic precipitator, ash collecting and disposing
equipments are installed in each stream of boilers in the flue gas path of steam generation and
captive power plant. The dust collection efficiency is more than 99.5%. After recovery of fly ash,
the flue gases are discharged through a chimney of 80 meter in height in steam generation plant
and a chimney of 90 meter height in captive power plant.
Stack emissions are monitored regularly by iso kinetic stack samplers. This ensures not only
the minimum level of emissions at sources but also monitors the efficiency of stacks. In addition
to this, some of the stacks are equipped with online analyzers for smoke density of carbon
dioxide, oxygen, sulfur dioxide.
The unit has built three permanent ambient air stations for monitoring ground level
concentration. These stations are collecting field data round the clock. Based on the result
collected, corrective measures are taken for any abnormality observed. A computer based wind
monitoring system has been installed in 1 monitoring station located at the top of central
laboratory. The system is automatic and computer average wind speed and direction after every
10 seconds is taken. It helps in judgment of the air pollutants.
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PROCESS DESCRIPTION
AMMONIA:
The primary use of ammonia is as a fertilizer. Ammonia is primarily produced by direct
synthesis of nitrogen and hydrogen. The manufacturing technique is HAYBER BOSCH process.
Ammonia is a colorless, lighter than air and can be toxic in lower concentration. At NFL Panipat
fuel oil/LSHS is used as feed stock for making ammonia.
7 sub sections of ammonia plant:
1. ASU (air separation unit)
2. Shell gasification and carbon recovery unit
3. Desulphurization section ( rectisol process)
4. Shift conversion section (CO shift)
5. Decarburization section ( rectisol process)
6. NWU (Nitrogen Wash Unit)
7. Ammonia synthesis section
1) AIR SEPARATION UNIT:
Air is mainly a mixture of oxygen and nitrogen oxygen is 20.93% and nitrogen is 78.04%. Some
other components which are present in constant proportion are gases namely :
Argon - 0.93%
Neon – 0.0015%
Helium – 0.0005%
Krypton - 0.0001%
Xenon – 0.00008%
Other variable components are water vapor, carbon dioxide, ozone, hydrocarbon (Acetylene).
Below figure shows cold box a tall RECTIFYING COLUMN.
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TO
REFRIGERATION
AIR
COMPRESSOR AT 7
Kg/cm2 &
450C

AIR
REFRIGERAT
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8Kg/cm2

FILTER

MOISTURE
& DUST
FREE AIR

COLD BOX (-169 0C)

EXHAUST
TO UPPER
RECTIFYING
COLUMN

COLD AIR LIQUIFIED IN
H.E WITH WASTE N2 ,O2
& PURE N2

TO
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THE COLD
AIR FROM
LOWER
RECTIFYING
COLUMN

O2 RICH AIR AT 6Kg/cm2

TO SHELL GASSIFICATION PROCESS

SUPERCOOLED
ADSORBED AIR

2) SHELL GASIFICATION AND CARBON RECOVERY PLANT:
Crude oil from fuel tank is feeded into feedstock reciprocating pumps whose suction pressure is
4 kgf/cm2 and delivery pressure is 130-135 kgf/cm2. This oil goes to preheater and its
temperature increases from 190- 230.water is present in the shell and coil contains oil. The
mixture of oil and steam is prepared in nozzle where steam is superheated to 490-500 deg.
Celsius. This mixture is mixed with oil (from preheater) at a pressure of 120 kgf/cm2 in swirler.
The oil is sprayed inside the swirler using a heavy oil gun whose body is made up of SS
(stainless steel) and tip is made up of GD-30 cobalt. Secondary LPG and LDO guns preheat the
above mixture to 1200 whenever required. Now the partial oxidation of the mixture (oxygen +
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steam + oil) takes place in combustion nozzle. This whole process of partial oxidation takes
place at 1350 deg. Celsius in gasifier.
The gases after the combustion of the mixture are sent to waste heat boiler. Waste heat boiler is
consists of three inlet as well as outlet coil for hot gases a shell for water and a bull nose. Shell
contains water for cooling and coil contains gas from partial oxidation. The material of coil is
1.25% Cr and 0.5% Mo and rest is iron, bull nose is iron containing 2.23% Cr and 1% Mo. The
temperature of the gases at the inlet of coil is 350 deg. celsius and outlet is 150 deg. Celsius
whereas the temperature of bull nose is between 1400- 1868 deg. Celsius. In this section the
water heats up and converts into steam and this steam is sent to steam chamber. Left out
condensed steam is returned to waste heat boiler with the makeup water (if necessary).
Now the gas from waste heat boiler is sent to Economizer where it is maintained at 150 deg.
Celsius with the help of two gas tubes and a partition of water in between them. This hot gas is
allowed to pass through another chamber whose inlet is at the top and outlet is at the bottom. The
water is also sprayed with the help of kinch nozzles in the same direction as that of the direction
of the gas that is from top to bottom. In this chamber water collects the excessive carbon content
present in the hot gas and settles down. Now the gas is sent to separator where the required gas is
separated from carbon slurry, this carbon slurry is sent to carbon slurry tank for carbon recovery
process and the gas is sent for rectisol process through heat exchanger.
3) DESULPHURIZATION SECTION (RECTISOL PROCESS)
The sulfur compounds such as H2S & COS in the raw gas are purified by Lungi-Rectisol
physical absorption process which is carried out at low temperature and high pressure in the
presence of an organic polar solvent, methanol. The raw gas from shell gasification process
enters desulfurization section of rectisol process at about 48 Kg/cm2 & 450 C.

RAW GAS
COOLING TO -220C

2 H2S
ABSORBER
USING
METHANOL

H2S & COS =0.4PPM

HEATING
H2S
ABSORBER

SHIFT
CONVERSN
PROCESS
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4) DECARBURIZATION SECTION (RECTISOL PROCESS)
(350-5000C)
CO

+

(Of Desulfurized
process)
100

H2O

(Steam)

=

H2

+

CO2

===

(Fe-Cr Catalyst)

Excess80steam is required to prevent carbon formation and for higher reaction efficiency. Carbon
60 is firstly heated to shift convertor
monoxide
East feed gas heater. Then in order to achieve proper
steam to
dry gas ratio, superheated steamWest
& process condensate are injected into gas before being
40
introduced to shift convertor
North
20
The reaction
takes place in 2 stages, in first stage the CO content is reduced to 12-13% and it‟s
cooled through
heat exchanger and CO content is reduced to 3.5%. the outlet gas from shift
0
Qtr 2nd
Qtr gas
3rd Qtr
4th Qtr
converter 1st
enters
feed
heater
where it heats up shift converter feed gas and is fed to the
humidifier where it is cooled down to about 1860C after contact with water by counter flow.
ABSORPTION REFRIGERATION UNIT

GAS

DECARBONISATION PROCESS

5) DECARBURIZATION SECTION (RECTISOL PROCESS)
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TO UREA PLANT &
10% ADDITIONAL
CO2 SENT AT 39.5
Kg/CM2G & -550C
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6) NWU (NITROGEN WASH UNIT):
The carbon monoxide (5.2%) in carbon dioxide absorption effluent raw gas is washed by
liquid nitrogen at NWU.

GAS FRM
DECARBURIZATION
SECTION

MOLECULAR
SIEVES
ADSORBER
UNIT

TO AMMONIA SYN SECT.
PRESSURE 40.5±2 Kg/CM2
TEMPERATURE -550C

CO2 &
METHANOL
REMOVED

GAS
H2:N2 :: 3:1
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7) AMMONIA SYNTHESIS SECTION:
SYNTHESIS
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UREA
Urea is an Organic compound. Its chemical formula is NH2-CO-NH2
Properties of Urea:
Melting point at 1 atm: 132.47°C
Nitrogen content: 46.6 %
Color: white
Raw material requirement for Urea production
Liquid Ammonia (NH3)
Carbon Di-Oxide (CO2)
Urea – a brief history
Advantages of Urea
1. Nitrogen content is highest among various nitrogenous fertilizers (46%).
2. Cheapest fertilizer from transportation point of view
3. CO2 which is one of the raw materials for the manufacture of urea is available at
negligible cost from ammonia plant.
4. It is not subject to fire or explosion hazard
5. It has got better flowing characteristics
6. As such it is not toxic and used in preparation of various types of medicines and in other
industries.
UREA SYNTHESIS REACTIONS
2NH3 liq. + CO2 = NH2-COO-NH4 + Heat (37.64 Kcal/mole) Fast & exothermic
Ammonium Carbonate
NH2-COO-NH4 = NH2-CO-NH2 +H20 - Heat (6.32 kcal/mole) slow & endothermic
Urea

SIMPLE BLOCK DIAGRAM:
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Carbon dioxide from battery limit at 1.02 Kg/cm2 is compressed to 30 Kg/cm2 in a 3-stage
centrifugal booster compressor which runs at 4730 kw and 7930 rpm. After first stage of
compression the compressed air goes to the intercooler and then to heat exchanger and comes
back for the second stage compression then again to the intercooler and then again to the heat
exchanger. The lubrication is provided by mobile oil.The compressed air at 30 Kg/cm2 is sent to
the 2-stage reciprocating kobe compressor in which air is firstly compressed to 90 Kg/cm2 to
250 Kg/cm2. Stage 1 consists of two cylinders and stage 2 consists of one cylinder. Now this
compressed carbon dioxide is sent for reactor.
Ammonia from battery limit is send for reciprocating pump which are 4 in number (4th being
stand by) to be compressed. Large pumping action of pumps is achieved by 400 Kw,3300V
Electric motor. The turbulent liquid is stabilized in spherical shaped resonator. now compressed
NH3 is sent to the reactor at around 200 Kg/cm2.
REACTOR OUTLET:

.
Carbamate pumps are required for pumping the recycle carbamate solution coming at the
suction pressure of 24 Kg/cm2 and discharge pressure of 260 Kg/cm2. These are 8 stage
centrifugal pumps with casing design pressure of 308 Kg/cm2. There are two such pumps out of
which one is stand by. In order to handle corrosive carbamate solution, all components are made
up of austenitic and ferritic duplex stainless steel. All the wearing parts are chromium plated.
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OVERVIEW OF OTHER PLANTS AT NFL, PANIPAT
OFFSITE AND UTILITIES PLANTS
It consists of following facilities: Raw water reservoirs and filtration plants- to store 85 million gallons of water to meet 7 days
requirement. The filtration plant is of 2400 m3 per hour. Chlorine is added to remove bacteria
which is a silica carrier and as we know silica deposits damages the turbine blades. Further
Chloricoaglation process uses PAC(poly aluminium chloride) for dirt settlement through
coagulation process. Sand filter beds are also used for Filtration purpose.
 Demineralised water – to supply 400 m3 per hour of demineralised water and to polish 100 m3
per hour of condensate. AC(activated carbon) filters are used for removing the chlorine in the
filtered water for plant usage. Water goes through series of towers namely, Cation bed, Degasser,
Anion bed and further residual is removed using Mixed bed tower. The water we get is
Deminerlised water and further polished to be used in Boiler.
 Instrument and plant air compressor– 4 instruments air compressors and one service air
compressor, each of 1420Nm3 /hr of capacity are used for compressing air for pneumatic
purposes. Air is taken from the atmosphere and compressed to 7.5-8.0 Kgf/cm2. Silica gel is
used for moisture absorption.
 Cooling towers – 4 cooling towers for ammonia captive power plant and urea plant. They cool
the falling water from the top to temperature up to 10 deg. Celsius.
 Effluent treatment plant – The waste from DM Plant is being treated at this plant. Treatment of
liquid effluents is carried out by physical, chemical & biological treatment process The waste oil
is recovered using stripping process.
 Sulfur recovery plant - Sulfur is present in fuel oil/LSHS used as feed stock for manufacture of
ammonia. Clause gas rich in H2S is obtained in the rectisol section of ammonia plant. Clause gas
is end to sulfur recovery plant and is burn partially to SO2 to form elemental sulfur. The sulfur
recovery plant serves dual purpose i.e. to recover costly sulfur and to prevent pollution.
SMC PLANTS
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SMC Group of plants include the following plants:
“S” STEAM GENERATION “M” MATERIAL HANDLING “C” CAPTIVE POWER PLANT
In this plant electricity is generated from the coal which is taken from coal handling unit and
then is sent in boiler where water which comes through O& U plant and by the combustion of
coal in the boiler, water is converted to steam which is used to rotate turbine blades and hence
generate electricity.
 STEAM GENERATION PLANT
It consists basically of boilers which are used for steam generation and henceforth producing
electricity. this plant also consists of ash handling plant, which takes care of harmful flue gases
being discharged directly into the atmosphere without being treated before.
 MATERIAL HANDLING
This unit takes care of handling the material being purchased by the purchasing department and
stores them in proper area for future use. They take care of demand of any kind from any
department and fulfill them to the best interest of the company.
 CAPTIVE POWER PLANT
Captive power plant has been installed to meet the total power requirement of the plant. Two
turbo generators of 15 megawatt each generate power at 11K.V. the power plant can be run with
northern grid or in isolation. A boiler of 200 TPH has been provided to supply steam to the turbo
generators and meet part of the steam requirement of the process plant. The boiler is designed to
operate on coal with support oil or fully on fuel oil.

MAINTENANCE
MAINTENANCE OBJECTIVE
1. To achieve minimum breakdown and to keep the plant in good working condition at
lowest possible cost.
2. Machines and other facilities should be kept in such a condition which permits them to be
used at their optimum capacity without any interruption or hindrance.
3. Availability of the machines, building and services required by other sections of the
factory for the performance of their functions at optimum return on investment be in
material, machinery or personnel.
RESPONSIBILITIES OF A MAINTENANCE ENGINEER
1. INSPECTION : Its concerned with the routine schedule checks of the plant facilities to
examine their condition and to check for needed repairs. Frequency of inspections
depends upon the intensity of the use of the equipment. Inspection section makes certain
that every working equipment receives proper attention.
2. ENGINEERING : It involves alterations an improvements in existing equipments to
minimize breakdowns. It also includes inventorying outside technical assistance.
3. REPAIR : It includes carrying out corrective repairs to alleviate unsatisfactory
conditions. Such a repair is usually of emergency nature.
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4. OVERHAUL: It includes planned , scheduled reconditioning of plant facilities such as
machinery etc. It also involves replacement, reconditioning, reassembly, etc.
ACTIONS PERFORMED BY MAINTENANCE DEPT.
1. condition monitoring
2. spare procurement
3. inventory control
4. import substitution
5. development of manpower
6. Analysis of history such action should be taken of behavior of the machine and its
Components.
7. Replacement of worn out component .
8. Repair of cracks or restore the original operational other repairable capacity of the
machine damages and prevent further damage.
9. Modification of design affect improvements to reduce the frequency of attention or
location of the reduced cost of maintaining equipment.
10. Capital replacement of the machine when the age of the existing machine requirements of
quality and quantity of output and emergence of better machines make it economical to
dislodge the present and install a new machine.
Maintenance Priorities:

Emergency: Necessary to stop serious loss or violation, automatic approval, start within
24 hr, schedule or unscheduled.

Urgent: Necessary to ensure production reliability and/or prevent quality loss, approval
required, schedule for specific date within 3 days.

Normal: Necessary to improve quantity or quality of product and/or increase production
reliability, approval required, scheduled, starts within 7 days.

Future: Work not covered by others priorities, approval required, scheduled, starts within
30 days.

Shutdown: Work that can be postponed or can be completed when a unit is shut down,
approval required, scheduled during shutdown.
Unscheduled equipment breakdowns, requiring corrective maintenance, occur in all plants an
usually warrant an “emergency” or “urgent” priority. Preventive maintenance is another major
classification where task are performed on a periodic basis. They may be visual inspections,
condition monitoring, or repair/ replacement tasks

PROPOSED MAINTENANCE PROGRAM - Reliability Centered
Maintenance:
Reliability centered maintenance (RCM) magazine provides the following definition of RCM: “a
process used to determine the maintenance requirements of any physical asset in its operating
context.”
Basically, RCM methodology deals with some key issues not dealt with by other maintenance
programs.
It recognizes that all equipment in a facility is not of equal importance to either the process or
facility safety. It recognizes that equipment design and operation differs and that different
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equipment will have a higher probability to undergo failures from different degradation
mechanisms than others. It also approaches the structuring of a maintenance program
recognizing that a facility does not have unlimited financial and personnel resources and that the
use of both need to be prioritized and optimized. In a nutshell, RCM is a systematic approach to
evaluate a facility‟s equipment and resources to best mate the two and result in a high degree of
facility reliability and cost-effectiveness. RCM is highly reliant on predictive maintenance but
also recognizes that maintenance activities on equipment that is inexpensive and unimportant to
facility reliability may best be left to a reactive maintenance approach. The following
maintenance program breakdowns of continually top-performing facilities would echo the RCM
approach to utilize all available maintenance approaches with the predominant methodology
being predictive.
• <10% Reactive
• 25% to 35% Preventive
• 45% to 55% Predictive.
Because RCM is so heavily weighted in utilization of predictive maintenance technologies, its
program advantages and disadvantages mirror those of predictive maintenance. In addition to
these
advantages, RCM will allow a facility to more closely match resources to needs while improving
reliability
and decreasing cost.
How to Initiate Reliability Centered Maintenance
The road from a purely reactive program to a RCM program is not an easy one. The following is
a list of some basic steps that will help to get moving down this path.
1. Develop a Master equipment list identifying the equipment in your facility.
2. Prioritize the listed components based on importance to process.
3. Assign components into logical groupings.
4. Determine the type and number of maintenance activities required and periodicity using:
a. Manufacturer technical manuals
b. Machinery history
c. Root cause analysis findings - Why did it fail?
d. Good engineering judgment
5. Assess the size of maintenance staff.
6. Identify tasks that may be performed by operations maintenance personnel.
7. Analyze equipment failure modes and effects.
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Balancing of Machinery Components
Purpose of Balancing
An unbalanced rotor will cause vibration and stress in the rotor itself and in its supporting
structure. Balancing of the rotor is therefore necessary to accomplish one or more of the
following:

Increase bearing life

Minimize vibration

Minimize audible and signal noises

Minimize operating stress

Minimize operator annoyance and fatigue

Minimize power losses

Increase quality of product

Satisfy operating personal
Unbalance in just one rotor component of an assembly may cause the entire assembly to vibrate.
This induce vibration in turn may cause excessive wear in bearings, bushings, shafts, spindles,
gears, etc., substantially reducing their service life. Vibration sets up highly undesirable
alternating stresses in structural support and frames that may eventually lead to their complete
failure. Performance is decreased because of the absorption of energy by the supporting
structure. Vibration may be transmitted through the floor to adjacent machinery and seriously
impair its accuracy or proper functioning.
The balancing Machine as a Measuring Tool
A balancer or balancing machine is necessary to detect, locate, and measure unbalance. The data
furnished by the balancer permit changing the mass distribution of a rotor, which, when done
accurately, will balance the rotor. Balance is a zero quantity, and therefore is detected by
observing an absence of unbalance. The balancer measures only unbalance, never balance.
Centrifugal force acts upon the entire mass of a rotating element, impelling each particle outward
and away from the axis of rotation in a radial direction. If the mass of the rotating element is
evenly distributed about its shaft axis, the part is “balanced” and rotates without vibration.
However if an excess of mass exist on one side of the rotor, the centrifugal force acting upon the
heavy side exceeds the centrifugal force exerted by the light side and pulls the entire rotor in the
direction of the heavy side.
Figure below shows the side view of a rotor having an excess mass m on one side. Due to
centrifugal force exerted by m during rotation, the entire rotor is being pulled in the direction of
the arrow F.
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Shaft Axis

Centrifugal force (F)

Unbalanced Mass (m)

Causes of Unbalance:

1.
2.
3.
4.

The excess of mass on one side of a rotor as shown above is called unbalance. It may be cause by
variety of reasons, including:
Tolerance in fabrications, including casting, machining and assembly
Variation within materials, such as voids, porosity, inclusions, grain, density, and finishes
Non-symmetry of design, including motor windings, part shapes, location, and density of
finishes
Non-symmetry in use, including distortion, dimensional changes, and shifting of parts due to
rotational stresses, aerodynamic forces, and temperature changes
Units of Unbalance:
Unbalance is measured in ounce-inches, gram-inches or gram-millimeters, all having a similar
meaning, namely a mass multiplied by its distance from the shaft axis. An unbalance of 100
g.in., indicates that one side of the rotor has an excess mass equivalent to 10 grams at a 10 in.
radius, or 20 grams at a 5 in. radius as shown in fig
In each case, the mass, when multiplied by its distance from the shaft axis, amounts to the
same unbalanced value, namely 100 gram-inches. A given mass will crest different unbalances,
depending on its distance from the shaft axis. To determine the unbalance, simply multiply the
mass by the radius.
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Shaft Axis

m = 10 g

Shaft Axis

10”

m = 20 g

5”

PUMPS





Mechanical equipments used to propel liquid under pressure from one location to another
through piping. It basically increases the liquid pressure as the liquid circulates through the
pump.
TYPES OF PUMPS
There are basically three types of pumps namely:
CENTRIFUGAL PUMPS
RECIPROCATING PUMPS
ROTARY PUMPS
CENTRIFUGAL PUMPS:
These create centrifugal force which creates rise in pressure to move the liquid by forcing it into
a rotating impeller and literally throwing it out the discharge nozzle, producing a smooth, nonpulsating flow in the piping system.
Problem with centrifugal pumps is CAVITATION.
When the liquid passes from the pump section to the eye of the impeller, the velocity increases
and pressure decreases. There are also pressure losses due to shock and turbulence as the liquid
strikes the impeller. The centrifugal force of the impeller vanes further increases the velocity and
decreases the pressure of the liquid. The vaporization occurs when this pressure drops to
atmospheric pressure. The vapor pressure occurs right at the impeller inlet where a sharp
pressure drop occurs. The impeller rapidly builds up the pressure which collapses vapors bubbles
causes cavitation and damage the pump internals. This is avoided by maintaining NPSH (net
positive suction head).
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RECIPROCATING PUMP:
Reciprocating pump has plungers that go back and forth like a car‟s pistons to displace liquid,
forcing it violently out of the discharge nozzle. They operate at much lower rpm and each
plunger‟s thrust causes pulsation in suction and discharge piping. The pump is taking in liquids
at the same rate at which it is discharging liquid, and by the same reciprocating action, thereby
causing the suction line to pulsate too. This pulsating action causes the pipe to pulsate too and
thereby if not held down, it will eventually fatigue.
ROTARY PUMPS
Rotary pumps are used for moving extremely heavy or viscous commodities such as grease,
asphalt, heavy fuel oils and sometimes heavy crude oils. There are three main types of rotary
pumps: gears, cams and screw.

45

Pump Maintenance:
Effective problem identification and problem avoidance requires a rigorous
investigation process. When a pump failure occurs, it is very tempting to remove
the pump, replace the defective parts (or the entire pump), install the new or
rebuilt unit, and get the unit back on line as quickly as possible. However if
several checks are not made during the removal and disassembly process,
important clues as to the cause of the problem will be overlooked. Below is a
recommended checklist that should be done when any pump is removed from
service to assist in identifying the source of the failure. In fact, it may not be a bad
idea to perform many of these checks on an annual basis.
During the disassembly process, the following things should be checked:
1. Was the coupling guard rubbing against the shaft or the coupling?
2. For mechanically flexible couplings (e.g. gear, metal ribbon, chain), is there
grease or oil on the inside of the coupling guard and on the base plate? If so, did it
come from the coupling, the bearings on the motor or the pump, or someplace
else?
3. Once the coupling guard is removed, does the flexible coupling show any
obvious signs of distress? Do not take it apart yet, just visually inspect it slowly
rotating the shaft by hand. For example, did it appear that it was running hot or are
any of the coupling bolts loose? If it is an elastomeric type coupling, does the
rubber appear to be cracked or is there rubber powder on the base plate? If it is a
flexible disk type coupling, are the disk packs cracked or show signs of cyclic
fatigue? Is there an excessive amount of "backlash" across the coupling? Does the
coupled shafts seem to turn easily or at least consistently through the entire 360
degrees of rotation or are they very difficult to rotate or do they rotate smoothly
for part of the rotation and then seems to bind for the rest of the rotation?

Notice the rubber dust under the flexible coupling on the concrete floor. Not a
good sign.
alignment measurements. It really does not matter what type of alignment method
46

or tool is used to capture the measurements. What is the amount of misalignment
in mils per inch? Was the pump being subjected to run under a slight (0.1 to 2
mils/inch), moderate (2.1 to 10 mils/inch) or severe (10+ mils/inch) misalignment
condition? Since a good Pro-Active maintenance program requires that you keep
records of alignment on all the rotating machinery in your facility, compare the
found alignment to the last final alignment on the unit. Has the alignment shifted?
If so, how much and what caused the shift?
5. Now begin to disassemble the flexible coupling. Were all the bolts tight? Are
any parts missing? If the coupling is a mechanically flexible type (gear, metal
ribbon, chain, U-joint, etc.), is there any lubricant still in the coupling? If so, does
it look like fresh grease or oil or is it discolored? If it is grease, did the grease
centrifugally separate into oil and its base (i.e. is there a buildup of thick brown or
gray sludge or powder in the coupling?). If possible, scrape off some lubricant for
analysis then wipe all of the grease away with rags and solvent if necessary.
Inspect the coupling for excessive wear. If you are not sure what excessive wear
would look like on that particular coupling, get a new coupling and have it there
for visual comparison. If the coupling is an elastomeric type, is the rubber hard
and no longer pliable? Does the elastomeric element appear to be worn or is it
cracked? How long has the elastomer been in service? Are the set screws still in
place and were they loose? If the coupling is excessively worn, it will probably
have to be replaced. Use an appropriate puller to remove the coupling hubs, do not
beat them off with a hammer. If the coupling hubs had an interference fit and heat
is required to remove them, try not to heat the hub above 275 degrees F. If you
have to get them "cherry red" to remove them, throw them away and replace them
since you probably changed their metallurgical characteristics or thermally
warped them. In some cases, coupling hubs are so tight or have "rusted" to the
shaft that they have to be carefully cut off. If it appears that the coupling hub was
hit with a hammer before, it is possible that the shaft was bent. Check item 8
below.

Here's the coupling shown above after it was removed. This unit had been
operating with 20.5 mils/inch of misalignment for about 4 months. The rubber
insert had already been changed once but the mechanics did not bother to align
the unit.
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Pump Maintenance Checklist:
Description
Pump use and
sequencing
Overall visual
inspection
Check lubrication
Check packing

Motor and pump
alignment
Check mountings
Check bearings
Motor condition

Comment
Turn off or sequence unnecessary motors.
Complete overall visual inspection to be sure
all equipment is operating and safety systems
are in place.
Assure that all bearings are lubricated per the
manufacturer's recommendation.
Check packing for wear and repack as
necessary. Consider replacing packing with
mechanical seals.
Align the pump/motor coupling to allow for
efficient torque transfer to the pump.
Check and secure all pump mountings.
Inspect bearings and drive belts for wear.
Adjust, repair, or replace as necessary.
Check the condition of the motor through
temperature or vibration analysis to assure
long life.

Maintenance Frequency
Daily Weekly Monthly Annually

X
X
X
X
X
X
X
X

Compressors
Compressors, in simple words, can be described as a mechanical devices used to increase the
pressure of air or gas. Compressors provide sufficient pressure for gases and vapors. In most
piping installations, compressors are used primarily for the creation of highly pressurized air for
different parts of the plant, such as utility air, pneumatic valves. Compressors can develop
pressure as high as 20,000 psig. There is a wide range of compressors ranging from reciprocating
to rotary. Filters, separators, receivers, silencers and coolers are pieces of equipment that make
up a whole compressor unit. The compressor units are elevated above the grade level and are
provided with an enclosed are to keep the unit dry.
Two major problems associated with compressor units are unwanted foreign material in the
system and liquid retention. Both can cause serious damage to the unit. Sufficient room around
the compressor unit must be provided for maintenance and operation, including access to valving
and piping.
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Types of Compressors

CENTRIFUGAL COMPRESSORS
centrifugal compression is a force converted to pressure when a gas is ejected by an impeller at
increasing velocity. These are specified for large quantities of vapors. Pressure diffential may be
small or large. There are two basic types of centrifugal compressors. VERTICALLY SPLIT case
types are used for high pressures; HORIZONTALLY SPLIT case type for low to moderately
high pressures. Centrifugal compressors may have upto ten stages of compression within one
casing. If more than ten stages are needed two or more compressors can be coupled together and
powered by a common driver. This is called tandem drive.
RECIPROCATING COMPRESSORS
These are generally specified for lower volumes than centrifugal compressors. With several
stages of compression, extremely high pressures may be developed. Because of their
reciprocating action, these machines cause piping to pulsate, to vibrate and generally to fatigue if
it is not properly designed.
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Application Range
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Air Compressor Maintenance:
Maintenance of your compressed air system is of great importance yet it is often left undone or
half done. Neglect of an air system will ultimately "poison7" the entire downstream air system
and cause many problems. Clean, dry air supplies start at the air compressor package. The small
amount of time you spend maintaining the system is well worth the effort.
General Requirements for a Safe and Efficient Air Compressor:









Always turn power off before servicing.
Monitor compressor oil and oil cleanliness:
o Change the oil according to manufacturer's recommendations.
o Use a high-quality oil and keep the level where it's supposed to be.
o Sample the oil every month.
Monitor condensate control:
o Drain fluid traps regularly or automatically.
o Drain receiving tanks regularly or automatically.
o Service air-drying systems according to manufacturer's recommendations.
Keep air inlet filters clean.
Keep motor belts tight.
Minimize system leaks.

Air Compressor Maintenance Checklist
Maintenance Frequency

Description

Comment

Compressor use or
sequencing
Overall visual
inspection

Turn off or sequence unnecessary compressors

Daily Weekly Monthly Annually

Complete overall visual inspection to be sure
all equipment is operating and that safety
systems are in place.
Leakage Assessment Look for and report any system leakages.
Make sure proper ventilation is available for
Compressor
compressor and inlet.
ventilation
Note level, color, and pressure. Compare with
Compressor
trended values.
lubricant
Drain condensate from tank, legs, and traps.
Condensate drain
Verify operating temperature is per
Operating
manufacturer's specification.
temperature
Pressure relief valves Verify all pressure relief valves are
functioning properly.
Check belt tension and alignment for proper
Check belt tension
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X
X
X
X
X
X
X
X
X

Intake filter pads
Air-consuming
device check




Drain traps
Motor bearings
System oil

Couplings
Shaft seals
Air line filters
Check mountings

settings.
Clean or replace intake filter pads as
necessary.
All air-consuming devices need to be
inspected on a regular basis for leakage.
Leakage typically occurs in:
Worn, cracked, or frayed hoses
Sticking air valves
Cylinder packing
Clean out debris and check operation.
Lubricate motor bearings to manufacturer's
specification.
Depending on use and compressor size,
develop periodic oil sampling to monitor
moisture, particulate levels, and other
contamination. Replace oil as required.
Inspect all couplings for proper function and
alignment.
Check all seals for leakage or wear.
Replace particulate and lubricant removal
elements when pressure drop exceeds 2-3 psid.
Check and secure all compressor mountings.

X

X

X
X

X

X
X
X
X

STEAM TURBINE
STEAM TURBINE IS A DEVICE THAT CONVERTS POTENTIAL ENERGY OF HIGH
PRESSURE , HIGH TEMPERATURE STEAM INTO KINETIC ENERGY. THIS KINETIC
ENERGY IS SUPPLIED TO THE ROTARY BLADE WHERE IT IS TRANSFORMED INTO
MECHANICAL ENERGY.
THIS MECHANICAL ENERGY IS USED TO DRIVE ROTATING EQUIPMENTS LIKE
PUMPS , COMPRESSORS , FANS , BLOWERS ETC.
Principle:
The working of The Turbine wholly depends upon the Dynamic Action of the Steam
Steam is caused to fall in pressure in a passage called NOZZLE. Due to this a certain amount of
heat energy is concerted into MECHANICAL KINETIC ENERGY. Steam is set moving with
GREAT VELOCITY. Rapidly moving steam enter the moving part of the turbine & suffer A
CHANGE IN DIRECTION OF MOTION. This leads to a CHANGE OF MOMENTUM &
THEREFORE TO A FORCE THIS CONSTITUTES THE DRIVING FORCES OF THE
MACHINE.
Safety Devices on Turbines
1. Emergency Governor: When Turbines speed exceeds rated speed by approximately 10%,
it trips the unit
2. Thrust Bearing Safety Device: Acts on high axial displacement
3. Low Lube Oil Pressure: Comes into action when pressure falls below 0.5 KG/CM2
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4. Vacuum Device: Upon raising of Pressure in condenser
5. High Vibration: When vibration level goes above 100 microns




1.

2.
a)
b)
c)





3.
4.
5.
6.

Broad Classification of Steam Turbine
Impulse Turbine:
The passage of steam through the moving part of the Turbine (Blade) may take place in a manner
that the pressure at the outlet side of the blade is equal to that at the Inlet Side.
Impulse Reaction Turbine:
The pressure of the steam at outlet from the moving blades of the turbine may be less than that at
the inlet side of the blades. The drop in pressure suffered by the steam during its flow through
the moving blades causes a further generation of kinetic energy within the blade & adds to the
propelling force.
MAINTANENCE OF ROTOR
Turbine rotor must be carefully inspected for any damage. To accomplish this, these guidelines
should be followed:
The rotor should rest on the packing area that must be protected by soft packing, annealed
copper, or lead to avoid any marrying of polished surfaces. Do not use Teflon strips since
Teflone impregnation of the metal surface can be alter the adhesion characteristic of the lubricant
in contact with the journal. Lubrication problems could ensue.
The rotor should be given an initial inspection for the following:
Impeller hub, cover, and vane pitting or damage
Are there any rubs or metal transfer on the hub or cover indicating a shifting of rotor position?
All foreign metal should be ground off and the area inspected for heat checking.
Journals
Journal diameter- Roundness and taper are the two most critical dimension associated with the
bearing journal. These dimensions are established with a four point check taken in the vertical
and horizontal planes (at 900 to one another) at both forward and aft edge of the journal. A
micrometer is usually used for this purpose. The journal diameter must be subtracted from the
liner bore diameter to determine the clearance. If the journal diameter is 0.002 in. or more
outside of its drawing tolerance, it is necessary to re-machine the journal. Another parameter that
must be carefully watched is journal taper. Excessive taper produces an increase in the oil flow
out one of the ends of the bearing, thereby starving the other end. This can result in excessive
Babbitt temperatures. Journal tapers greater than about 0.0015 in. require re-machining.
Journal Surface- Surfaces that have been scratched, pitted, or scraped to depths of 0.001 in. or
less are acceptable for use. Deeper imperfection in the range of 0.001 to 0.005 in. must be
restored by strapping.
Thrust collar- does it have good finish? Use same guidelines as for journals. Is the locking nut an
key tight? If the collar is removed, is its fit proper? It should have 0.001 to 0.005 in. interference
minimum.
The journals, coupling fits, over speed trip, and other highly polished areas should be tightly
wrapped and sealed with protective cloth.
The rotor should be sandblasted using No. 5 grade, 80/120 mesh, polishing compound, silica
sand, or aluminum oxide.
When the rotor is clean, it should be again visually inspected.
Impellers and shaft sleeves rubs-rubs in excess of 5 mils deep in labyrinth areas require
reclaiming of that area.
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7. Wheel location-have any wheels shifted out of position? Wheel location should be measured
from a thrust collar locating shoulder. There should be a 4-5 mil gap between each component of
the rotor; i.e., each impeller, each sleeve, etc.
8. On area suspected of having heat checking or cracks, a dye penetrant check should be made
using standard techniques or “Zyglo”:
a. Preparation
Cracks in forgings probably have breathed; that is, they have opened and closed during heat
cycles, drawing in moist air that has condensed in the cracks, forming oxides and filling racks
with moisture. This prevents penetration by crack detection solutions. To overcome this
condition, all areas to be tested should be heated by a gas torch to about 2500F and allowed to
cool before application of the penetrant. These tests require a smooth surface as any irregularities
will trap penetrant and make it difficult to remove, thus giving a false indication or obscuring a
real defect
b. Application
The penetrant is applied to the surface and allowed to seep into cracks for 15 to 20 minutes. The
surface is then cleaned and a developer applied. The developer acts as a capillary agent (or
blotter) and draws the dyed penetrant from surface defects so it is visible, thus indicating the
presence of a discontinuity of the surface. In “Zyglo” an ultraviolet light is used to view the
surface.
9. A more precise method of checking for a forging defect would require magnetic particle check,
“Magnaflux” or “Magnaglow.” As these methods induce a magnetic field in the rotor, care must
be taken to ensure that the rotor is degaussed and all residual magnetism removed.
10. The rotor should be indicated with shaft supported at the journals:
a. Shaft run out (packing area) 0.002 in. TIR max
b. Impeller wobble-0.010 in. TIR –measured near O.D
c. Shroud band wobble-0.020 in. TIR
d. Thrust collar-0.0005 in. TIR measured on vertical face.
e. Vibration probe surfaces 0.0005 in. TIR-no chrome plating, metalizing, etc., should be permitted
in these areas.
f. Journal areas- 0.0005 in. TIR, 20 micro in. rms or better
g. Gaps between all adjacent shrink fit parts-should be 0.004 to 0.005 in.
11. If the shaft has a permanent blow in excess of the limit or if there is evidence of impeller distress,
i.e., heavy rubs or wobble, the rotor must be disassembled.
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VALVES
Valves are one of the most important parts of a piping system. Without them the liquids and gases in the
line could not be used. A valve is a mechanical device used to start, stop or regulate the flow in a piping.
It is used in connection with various sources of pressure which establish movement of the material in the
pipelines. We can usually divide this source of pressure into four basic origins: a boiler for steam; an air
tank and compressor for air; head pressure from a pump or a tank for liquids; and pressure derived from
natural sources such as oil, gas, and geothermal wells. It is essential to know the medium-air, steam,
liquid or earth resources and its possible effects on the system, especially chemical effects. Careful
consideration must be given to valve selection in order to maximize pipeline effectiveness.
The valve specification in PMS indicates the type of valve, the valve standard, body and trim material,
rating and end details and the tag number.

The types of valves along with their description are explained as follows: TYPES OF VALVES
Valves are classified here by their normal use, though many can be utilized for a variety of
services.
1. ON-OFF, START-STOP SERVICES
These valves suffer a minimum of pressure loss when open, are usually operated in a fully
opened or closed position and offer minimum resistance to flow. Where a tight shut-off is
desirable and the valve is operated infrequently, these types are preferred.

GATE VALVES, BALL VALVES AND PLUG VALVES:
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These types of valves fall in the on-off category. These are used for this type of operation
because of their low pressure drop and the tight shut-off made possibly by the development of
plastic seals. Still the butterfly valve is best suited for regulation of flow.
GATE VALVES:
Gate Valves are probably the most frequently used valves. Designed primarily for infrequent
operation and free flow services, they have tight shut-off characteristics. This valve is not good
for throttling, because accurate regulation of flow is not possible. Moreover, throttling causes
uneven wear and vibration can damage the gate. Because pressure always forces the disk down
against the seat, the gate wears on one side only. Erosion of the gate disk downstream is a major
problem with high velocity, but it can be reduced with gate guides.
MECHANICAL
STOPPER
HAND WHEEL
YOKE SLEEVE
YOKE
BEARING
GLAND FLANGE

GREASE NIPPLE
RETAINING RING(NI-PLATING)
SOFT IRON GASKET

GLAND PACKING
STEM
YOKE CLAMP
PR. SEAL BONNET
BACK SEAT

18/8 SS INLAY
SEAT RING
DISC

BODY

BALL VALVES:
Ball valves fall within the on-off, no throttling category, through some types are used for
regulation of flow. Because of their quick, one quarter-turn operation they are readily adapted to
compact mechanical or hydraulic actuators and remote control.
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PLUG VALVES:
Plug valves are sometimes called cock valves. These, like ball valves, shut off with a quarter turn
of the stem (90 degrees) and are quick acting flow controls. They have a high pressure drop
through the port when open. Positive characteristics of plug valves include minimum installation
space, limited throttling ability and more complete shut-off gate valves.
2. REGULATION OF FLOW
Valves designed to regulate flow include the following types: globe, Y pattern, angle, needle, butterfly,
ball and sometimes diaphragm. All of these types offer close control over the quantity of fluid passing
through the valve. Resistance to flow is governed by varying the effective area of the valve bore, by
change of direction or by some other obstruction, enabling the flow to be closely adjusted. These valves
are excellent for throttling or suppressing the rate and amount of flow.

GLOBE VALVES:
Globe valves are excellent for flow control, throttling and frequent operation. Since the seat is
parallel to the pipe axis, the flow must change direction twice in an S pattern. This increase flow
resistance and pressure drop. Positive shut-off is also a major advantage in globe valves, as is the
short disk travel needed for quick manual operation. The major drawback of this valve type is
that complete drainage of the system is not readily accomplished because of body pockets.
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EYE BOLTS

HAND WHEEL
YOKE BUSH
SELF

DEEP STUFFING BOX

ALIGNING GLAND
REGULATING DISC

STEM
BACK SEAT
BODY

END CONNECTIONS

DESIGN STANDARD : BS 1873
TESTING STANDARD : BS 6755 Part-I

ANGLE VALVES:
Angle valves have the same stem, disk and seating design as a globe valve. The only difference
is that the fluid makes a 90 degree turn. In non-critical situations, using an angle valve will
replace a costlier globe and elbow
Combination with a smaller pressure drop and less resistance to flow. Reducing the number of
joints in a line also saves money and installation time. In critical services an angle valve should
not replace a globe and elbow because the valve may not be designed for abnormal stress.
Designed primarily as a flow regulation valve, the angle valve is limited in size.
3. BACKFLOW PREVENTION VALVES
The backflow prevention valves such as check valves are kept open by gas or liquid movement
and are closed by gravity of flow reversal. This device can make quick automatic reactions to
flow change and limit flow to one direction. Most check valves are installed in horizontal
position, but some are made for vertical line services. They are available in several materials for
both body and disk. The two major categories of check valves are the swing and the lift types.
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GASKET

BONNET

DISC
(STELLITED)

ARM

NUT
SEAT
(STELLITED)

BODY

AIR/OIL CYLINDER

The above diagram shows the design of a simple check valve

VALVE MAINTENANCE
Valve jammed when closed
Variations in the temperature and/or pressure of the working fluid are often the cause of a valve
failing to open. Thermal binding can occur in high temperature situations depending on the seat
and wedge material, length of exposure and closing torque applied. Thermal binding can cause
galling on the valve sealing surfaces as well as on the guides. A valve can lock in the closed
position when high pressure enters the cavity and has no way to escape. This is known as overpressurization.
Excessive torque required to operate valve
When Valve stem is improperly lubricated or damaged, disassemble the valve and inspect the
stem. Acceptable deviation from theoretical centerline created by joining center points of the
ends of the stem is 0.005"/ft of stem. Inspect the threads for any visible signs of damage. Small
grooves less than 0.005" can be polished with an emery cloth.
Valve packing compression is too tight.
Verify the packing bolt torque and adjust if necessary.
Foreign debris is trapped on threads and/or in the packing area. This is a common problem when
valves are installed outdoors in sandy areas and area not cleaned before operating. Contaminated
parts should be cleaned with a lint-free cloth using alcohol, varsol or equivalent. All parts should
be re-lubricated before re-assemble. If the valves are installed outdoors in a sandy area, it may be
desirable to cover the valves with jackets.
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Mechanical Seals
Introduction:
The need of mechanical Seal arises when a rotating shaft passes from a machine to another
machine, handling pressurized fluids. The seals which seals between axial surfaces are called
bush seals and the seals which works radially are called face seals. Axial forces control the
leakage in face seals and the size of the radial clearance between bushing and shaft controls the
leakage in bushing seals. The face seal is more and more replacing stuffing boxes for rotating
shafts. Mechanical Seals have following advantages over gland packing such as smaller leakage
loss, longer life and less power consumption.
The state of art for mechanical seals has developed to a degree that pressure from high vacuum
of 10-5 torr up to 350atm can be handled safely. New materials and metallic bellows have made
it possible to handle a temperature of 1000 oC up to -200 oC. Rotational shaft speed of upto
50,000 rpm is no longer impossible.
Sealing Mechanism:
A mechanical seal represents a complete design that consists of a series of single design
components. The sealing function is achieved by two primary seal rings with polished faces to
prevent leakage. One of the primary seal ring is attached to the shaft and rotates with it, while the
other primary seal ring is fixed with casing and is stationary. To seal the shaft of a centrifugal
pump the primary seal ring is mounted in the gland plate. During rotation of the pump shaft, the
primary seal ring attached to shaft rubs with its counter seal face attached to the pump housing.
Thus the interface contact areas function like bearing and are subject to frictional wear. Any kind
of leakage of the system fluid must pass across this interface.
The rubbing contact is continuously maintained by forces acting in axial direction. The origin of
axial forces can be either mechanical or hydraulic. In many designs it is the sum of both. Axial
forces are required to establish and maintain a continuous contact between the components
forming the interface. This steady contact between the components forming the interface
prevents or minimizes leakage across the two faces.
Rubbing action between solid interface areas produces heat and wear even when there is good
lubrication. This heat builds up and finally results in the destruction of the interface contact
areas. In order to prevent this lubrication is applied that has a two fold purpose. First it removes
the heat from the area of rubbing contact and thus reduces the temperature buildup, Secondly the
lubricant covers the interface with a minute film that reduces friction and simultaneously
establishes a tight seal. The lubricant fluid can be the fluid of the pump system or a secondary
fluid which can be water or any other liquid compatible with the system fluid to be sealed. The
extremely thin lubricating film across the interface is the key to good sealing performance of
mechanical end face seals.
Why Mechanical Seals Fail?
Mechanical Seals failures seem to fall into four broad categories:
Mechanical Seals motion restricted:
1. Solids have collected in the seal or around the dynamic seal ring.
2. The fluid sealed has caused the dynamic 0-ring to swell.
3. The temperature limit of the dynamic 0-ring has been exceeded and the 0-ring has lost its
elasticity (compression set) or become hard.
4. Spring compression is inadequate because of incorrect installation.
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5. Solids in the stuffing box, gasket protrusion or other foreign material restrict the motion of
the dynamic seal ring.
Thermal degradation of Mechanical Seal 0-rings:
0-rings are the one part of a mechanical seal that are sensitive to heat because of the way they are
manufactured. The ingredients are mixed together, put in a mold and cured at high temperature
for a specific time. The compound will then assume the shape of the mold and its hardness, or
diameter, will increase. When the 0-ring is placed in an 0-ring groove in a seal and heated to a
temperature beyond its recommended limit, the curing process will continue and the 0-ring will
take a compression set. This means that the 0-ring has lost some of its resilience and squeeze,
and fluid may leak past the 0-ring. The higher the temperature, the shorter the time before the 0ring takes a compression set. When an 0-ring is exposed to high temperature for a long period, it
will become hard and brittle, causing mechanical seals failure.
Since heat is often a problem and seldom helps the mechanical seal application, what can be
done about it?
1. Use a balanced seal to minimize the heat generated by the seal.
2. Use low-friction face materials. Carbon vs. silicon carbide is the best choice.
3. Use a clean liquid flush or product recirculation to carry away heat.
Mechanical Seal materials attacked:
When the correct materials are not selected,
1. The 0-rings may swell locking up the mechanical seal,
2. The mechanical seal faces may deteriorate rapidly, and
3. The metal seal components may corrode.
All can cause the mechanical seals to fail.
Mechanical seals installed incorrectly:
Many mechanical seals fail at initial start-up or prematurely because they were not installed
correctly. Cartridge seals eliminate all measurement, protect the seal faces from contamination
and are easy to install. With these seals, installation problems are minimized. The Outside seal is
preset and requires no installation measurement. Only in-line seals require careful measurement
to insure correct installation. By following the mechanical seals installation instructions ,step-bystep correct seal installation is easily achieved.

Maintenance of Bearings:
The fundamental purpose of a bearing is to reduce friction and wear between rotating parts that
are in contact with one another in any mechanism. The length of time a machine will retain its
original operating efficiency and accuracy will depend upon the proper selection of bearings, the
care used while installing them, proper lubrication, and proper maintenance provided during
actual operation.
The manufacturer of the machine I responsible for selecting the correct type and size of
bearings and properly applying the bearings in the equipment. However, maintenance of the
machine is the responsibility of the user. A well-planned and systematic maintenance procedure
will assure extended operation of the machine. Failure to take the necessary precautions will
generally lead to machine downtime. It must also be remembered that factors outside of the
machine shaft may cause problem.
Engineering and interchangeability data
Rings and Balls- The standard material used in ball bearing rings and balls is a vacuum
processed high chromium steel identified as SAE 52100 or AISI-52100. Material quality for
balls and bearing rings is maintained by multiple inspections at the steel mill and upon the
receipt at the baring manufacturing plants. The 52100 bearing steel with standard heat treatment
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can be operated satisfactorily at temperature as high as 2500 F (1210C). For higher operating
temperatures, a special heat treatment is required in order to give dimensional stability to the
bearing parts.
Seals- Standard materials used in bearing seal are generally nitrite rubber. The material is
bonded to a pressed steel core or shield. Nitrite rubber is unaffected by any type of lubricant
commonly use in anti-friction bearings. These closures have a useful temperature range of 700 to
+2250F (-560 to 1070C). For higher operating temperatures, special seals of high temperature
material can be supplied.
Ball Cages- Ball cafes are pressed from low carbon steel of SAE 1010 steel. This same material
is used for bearing shields. Molded nylon cages are now available for many bearing sizes. The
machined cages ordinarily supplied in super-precision ball bearings are made from laminated
cotton fabric impregnated with a phenolic resin. This type of cage material has a upper
temperature limit of 2250F (1070C) with grease and 2500F (1210C) with oil for extended service.
For periods of short exposure, higher temperature can be tolerated.
Lubricant- Pre-lubricated bearings are packed with an initial quantity of high quality grease
which is capable of lubricating the bearing years under certain operating conditions. As a general
rule, standard greases will yield satisfactory performance at temperature up to 1750F (790C), as
long as proper lubrication intervals and lube quantities are observed. Special greases are
available for service at much higher temperature. Estimation of grease life at elevated
temperatures involves a complex relationship of grease type, bearing size, speed, and load.
Cleaning the Bearing
During the process of removal from a shaft, the bearing is likely to have become contaminated.
The following procedure should be used to clean the bearing for inspection purpose as well as to
prepare it for possible remounting on the shaft.
Dip the bearing in a clean solvent and rotate it slowly under very light pressures as the solvent
runs through the bearing. Continue washing until all traces of grease and dirt have been removed.
Do not force the bearing during rotation.
Blow the bearing dry with clean, dry air while holding both inner and outer rings to keep the air
pressure from spinning them. This avoids possible scratching of balls and raceways if grit still
remains in the bearing. A slow controlled hand rotation under light pressure is advisable.
After blowing dry, rotate the bearing again slowly and gently to see if dirt can still be detected.
Rewash the bearing as many times as necessary to remove all the dirt.
When clean coat the bearing with oil immediately. Special attention should be given to covering
the raceways and balls to ensure prevention of corrosion to the highly finished surfaces. Rotate
the bearing gently to coat all rolling surfaces with oil.
After cleaning, the bearing soul be wrapped with lint-free material such as plastic film to
protect it from exposure to all contaminants. Unless this is done, it may be necessary to repeat
the cleaning procedure immediately prior to remounting. As other spindle parts are cleaned, they
also should be covered to exclude contamination which could ultimately work into the bearing.
Cleaning the Shaft
The shaft must be cleaned thoroughly with special attention being paid to the bearing seats and
fillets. If contaminants or dirt remain, proper seating of the shaft and/or against the shaft shoulder
could be impossible. Don‟t overlook the cleaning of keyways, splines, and grooves.
Cleaning the Housing
Care should be taken to remove all foreign matter from the housing. Suitable solvents should
be used to remove hardened lubricants. All corrosion should be removed. After cleaning, inspect
in a suitable light the bearing seats and corners for possible chips, dirt, and damage, preferably
using low power magnification for better results.
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The most successful method to maintain absolute cleanliness inside a clean housing is to paint
the nonfunctional surfaces with a heat-resisting, quick-drying engine enamel. Do not paint the
bearing seats of the housing. This would reduce the housing bore limits, making it difficult, if not
impossible, to mount the bearing properly. Painting seals the housing and prevents loose
particles such as core and sand from contaminating the bearing lubricants and eventually
bearings. It also provides a smooth surface which helps to prevent dirt from clinging to the
surfaces. The housing exterior also may be painted to cover areas where old paint is worn or
chipped; but do not paint any of the locating mating surfaces. This type of work should be done
in a place outside of the spindle assembly area.
Keep Spindle Parts Coated With Oil
As most of the spindle parts are usually of ferrous material, they are subject to corrosion.
When exposed to certain atmospheric conditions, even nonferrous parts may become corroded
and unusable in the spindle. Therefore it is important to make certain that parts are not so
affected from cleaning time until they are again sealed and protected in the spindle assembly.
The best protection is to keep parts coated with a light-weight oil, covered, and loosely sealed
with a plastic film or foil. Such a covering will exclude contaminants such as dust and dirt. When
it is necessary to handle parts for inspection, repair, transportation, or any other purpose,
precautions must be taken to ensure they are recoated with oil as some many have rubber off
during handling of the part.

CENTRIFUGE
Centrifuge or centrifugal separator separates the solid-liquid phases in a solution by the action of
centrifugal force. The urea plant has 5 centrifuges for separating out water from the wet urea
slurry coming from the crystallizer. The centrifuges handles the liquid urea coming from the
crystallizer and has a normal rated capacity of 13 ton/hr. it separates out the urea crystal
containing 2% or less moisture and sends them to the pneumatic duct going to the top of the
prilling tower. In the duct, the crystals are dried to 0.3% moisture by hot air. For separation
action the centrifuge operates at 950 rpm and has 2 baskets.
The 2 baskets are concentric, having different motion. The inner basket is rotated by the main
motor and reciprocated by a hydraulically operated pushing mechanism. For the pushing
mechanism, there are separate oil pumps. The outer basket is given the rotating by it‟s
connection with the inner basket.
The urea slurry enters into the inner basket and is moved forward by pushing mechanism. The
baskets have holes all around the circumference for water to escape out. The inner basket acts as
first stage basket.
Problems associated with centrifuge:
 Seizure of plain bearing
 Less number of pushing strokes
 Breaking of pilot valve
 More moisture in crystals
 Heavy vibration in casing
To deal with it:
 Clearance: the clearance between the mating parts has to be well within the limits
 Oil viscosity: for proper functioning of pushing mechanism, the oil used must be such
that the viscosity is 8.5cst – 100cst between 37.8 to 98.90C.
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WASTE HEAT BOILER
A waste heat boiler is a special type of boiler that generates steam by removing the heat from a
process that would have otherwise been wasted.
Waste heat boilers are therefore able to provide significant reductions in fuel and energy
expenses, as well as reduce greenhouse gas emissions.
Waste heat boilers may be horizontal or vertical shell boilers or water tube boilers. They would
be designed to suit individual applications ranging through gases from furnaces, incinerators, gas
turbines and diesel exhausts.
The prime requirement is that the waste gases must contain sufficient usable heat to produce
steam or hot water at the condition required. Waste-heat boilers may be designed for either
radiant or convective heat sources.
Waste Heat Recovery Boiler:
A waste heat recovery boiler is, essentially, a boiler without any energy input. Waste heat
recovery boilers are usually placed on top of a heat source or stack. Inside the waste heat
recovery boiler is a series of tubes that has water inside, that is continuously circulated. The
"wasted heat" is recovered on the hot side, and transferred to the water inside the tubes of the
waste heat recovery boiler, and then steam is generated to power a steam turbine generator,
which then generates power.
Boiler Economizers:
A boiler economizer is a device that reduces the overall fuel requirements a boiler requires which
results in reduced fuel costs as well as fewer emissions - since the boiler now operates at a much
higher efficiency. Boiler economizers recover the "waste heat" from the boiler's hot stack gas
from transfers this waste heat to the boiler's feed-water. Because the boiler feed-water is now at a
higher temperature that it would have been without a boiler economizer, the boiler does not need
to provide as much additional heating to produce the steam requirements of a facility or process,
thereby using less fuel and reducing the fuel expenses. Boiler economizers also help improve a
boiler's efficiency by extracting heat from the flue gases discharged from the final super-heater
section of a radiant/reheat unit or the evaporative bank of a non-reheat boiler. Heat is transferred,
again, back to the boiler feed-water, which enters at a much lower temperature than saturated
steam.
Boiler Economizers are a series of horizontal tubular elements and can be characterized as bare
tube and extended surface types. The bare tube includes varying sizes which can be arranged to
form hairpin or multi-loop elements. Tubing forming the heating surface is generally made from
low-carbon steel. Because steel is subject to corrosion in the presence of even low concentrations
of oxygen, water must be practically 100 percent oxygen free. In central stations and other large
plants it is common to use deaerators for oxygen removal.
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