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BHEL — AN OVERVIEW

BHEL is the largest engineering and manufacturing enterprise in India in the energy related/infrastructure sector
today. BHEL has built over the years, a robust domestic market position by becoming the largest supplier of power
plant equipment in India, and by developing a strong market presence in select segments of the Industries sector
and the Railways. BHEL was established more than 40 years ago ushering in the indigenous Heavy Electrical
Equipment industry in India, a dream which has been more than realised with a well-recognised track record of
performance. Defying the scourge of worldwide recession, in 2008-09, BHEL saw a spectacular top line growth of
31% with a turnover of Rs.28,033 Crore and net profit rising by 9.8% to Rs.3,138 Crore over the previous year.
Order inflow during 2008-09 was at a record high of Rs.59,678 Crore with total orders in hand in the 2Nd quarter of
2009 at Rs.1,25,800 Crore. The cumulative capacity of BHEL’s projects installed worldwide stands at around
1,05,000 MW. BHEL’s manufacturing capacity expansion from 10,000 MW p.a. to 15,000 MW p.a. is proceeding
apace and plans are afoot to hike this further to 20,000 MW p.a by 2011-12.

BHEL caters to core sectors of the Indian Economy viz., Power Generation and Transmission, Industry,
Transportation, Renewable Energy, Defence, etc. A wide network of BHEL’s 15 manufacturing divisions, four power
sector regional centers, eight service centers, 15 regional offices, four overseas offices, one subsidiary and a large
number of Project Sites spread all over India and abroad enables the company to promptly serve its customers and
provide them with suitable products, systems and services, efficiently and at competitive prices. The company has
footprints in more than 70 countries around the world. The company has entered into a number of strategic Joint
Ventures in supercritical coal-fired power plants to leverage equipment sales.

BHEL has already attained ISO 9001 certification for quality management and all the manufacturing units/divisions
of BHEL are in the process of upgradation to the latest ISO-9001:2008 version. All the major units/divisions of BHEL
have been awarded ISO-14001 certification for environmental management systems and OHSAS-18001 certification
for occupational health and safety management systems. BHEL became the first Public Sector Company in the
country to win the coveted ‘PRIZE’ through its Haridwar unit under the Cll EXIM Bank Award for Business Excellence
based on globally recognised model of European Foundation for Quality Management (EFQM). BHEL is the only
PSU among the 13 Indian companies featured in the ‘Forbes Asia Fabulous 50’ list of companies. The company
received MoU excellence Award for the highest growth rate in market capitalisation among listed CPSEs. It has also
won ‘India Pride Gold Award for excellence in Heavy Industries’ instituted by the Dainik Bhaskar Group. In recognition
to its commitment for clean energy development, the company represented the country’s position on energy
efficiency and climate change in the World Energy Council conference held at Reykjavik, Iceland.

Power Generation

The Power Generation Sector comprises thermal, gas, hydro and nuclear power plant business. As of 31.3.2009,
BHEL- supplied sets account for 87636.14 MW or nearly 63.4% of the total installed capacity of 1,38,165.3 MW in the
country. Significantly, these sets generated an all-time high 466.09 Billion Units of electricity, contributing to 73% of
the total power generated in the country.

BHEL has proven turnkey capabilities for executing power projects from concept-to-commissioning. The company
has introduced new rating thermal sets of 270 MW, 525 MW & 600 MW in the subcritical range and also secured
orders for 5 sets of 660 MW (Boiler & TG) and 2 sets of 800 MW (Boiler) in the supercritical range. Co-generation
and combined cycle plants have been introduced to achieve higher plant efficiencies. To make efficient use of the
high-ash content coal available in India, BHEL also supplies circulating fluidised bed combustion (CFBC) boilers for
thermal plants.

The company manufactures 220/235/500/540 MWe nuclear turbine-generator sets. Custom-made hydro sets of
Francis, Pelton and Kaplan types for different head-discharge combinations are also engineered and manufactured
by BHEL.

The company has proven expertise in Plant Performance Improvement through renovation, modernisation and
uprating of a variety of power plant equipment, besides specialised know-how of residual life assessment, health
diagnostics and life extension of plants. BHEL-built thermal sets consistently exceeded the national average efficiency
parameters and achieved a Plant Load Factor (PLF) of 80% in 2008-09, which was 2.6% higher than the national
average. Operating Availability (OA) of these sets was the highest-ever at 88.2%.

BHEL is one of the few companies worldwide, involved in the development of Integrated Gasification Combined
Cycle (IGCC) technology which would usher in clean coal technology. BHEL has set up Asia’s first 6.2 MW IGCC
power plant with an indigenously designed pressurised fluidised bed gasifier. The company has also signed an MoU
with APGENCO for setting up a 182 MW IGCC plant.
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Industries

BHEL manufactures and supplies major capital equipment and systems like captive power plants, centrifugal
compressors, drive turbines, industrial boilers and auxiliaries, waste heat recovery boilers, gas turbines, pumps,
heat exchangers, electrical machines, valves, heavy castings and forgings, electrostatic precipitators, ID/FD fans,
seamless pipes, etc. to a number of industries like, metallurgical, mining, cement, paper, fertilisers, refineries &
petrochemicals, etc., besides power utilities. BHEL has also emerged as a major supplier of controls and
instrumentation systems, especially distributed digital control systems for various power plants and industries.

Transportation

Most of the trains in Indian Railways, whether electric or diesel powered, are equipped with BHEL’s traction
propulsion system and controls. BHEL has supplied both conventional DC drives as well as state-of-the-art AC
drives to the Railways. India’s first underground metro at Kolkata runs on drives and controls supplied by BHEL. The
company also manufactures complete rolling stock i.e. Mainline 25 kV AC locomotives up to 5,000 HP, EMU
coaches and Diesel Electric Shunting locomotives from 350 HP to 2,600 HP. BHEL also undertakes retrofitting and
overhauling of rolling stock. In the area of urban transportation, BHEL is geared up for turnkey execution of electric
trolley bus systems, light rail systems and metro systems. BHEL is contributing to the supply of electrics for EMUs
for 15 kV DC & 25 kV AC to Indian Railways. Almost all the EMUs in service are equipped with electrics manufactured
and supplied by BHEL.

Renewable Energy

BHEL has been manufacturing and supplying a range of Renewable Energy products and systems including
Photo-Voltaic modules and systems. BHEL has supplied stand-alone Power Plants of ratings up to 150 KW peak,
usually used as Distributed Power generation plants. The company has the capability to design and execute
grid-connected MW sized PV plants. BHEL is actively associated with the development and adoption of Wind Power
and Concentrated Solar Power (CSP) projects in India and abroad.

Oil and Gas

BHEL is supplying onshore drilling rig equipment viz. draw-works, rotary-table, travelling block, swivel, mast and
substructure, mud systems and rig electrics to ONGC and Oil India Ltd. Well heads & X-Mas Tree valves up to
10,000 psi rating for onshore as well as offshore application are being supplied to ONGC, Oil India Ltd. and private
drilling companies. BHEL has also supplied Casing Support System, Mudline Suspension System and Block Valves
to ONGC for offshore application. It also has the capability to supply complete onshore drilling rigs, super-deep
drilling rigs, desert rigs, mobile rigs, workover rigs and sub-sea well heads. Currently, BHEL is executing orders for
refurbishment and upgradation of onshore Qil Rigs from ONGC & Oil India Ltd. BHEL has supplied GT driven
centrifugal compressor packages to GAIL India Ltd. for their gas compressor stations for the Dahej-Vijaipur gas
pipeline project.

Transmission

BHEL supplies a wide range of products and systems for transmission and distribution applications. The products
manufactured by BHEL include power transformers, instrument transformers, dry type transformers, shunt reactors,
capacitors, vacuum and SF6 switchgear, gas insulated switchgear, ceramic insulators, etc. BHEL has developed
and commercialised the country’s first indigenous 36 kV Gas Insulated Substation (GIS) and has also developed
145 kV GIS which has undergone successful field trials at Hyderabad.

For enhancing the power transfer capability and reducing transmission losses in 400 kV lines, BHEL has indigenously
developed and executed a number of fixed series compensation schemes. BHEL has indigenously developed and
commercialised state-of-the-art 400 kV Controlled Shunt Reactor (CSR) for reactive power management of long
transmission lines. With a strong engineering base, the company undertakes turnkey execution of substations/
switchyards up to 400 kV and has the capability to execute 765 kV projects. High Voltage Direct Current (HVDC)
systems have been executed for economic transmission of bulk power over long distances.

International Business

BHEL has, over the years, established its references in more than 70 countries across all inhabited continents of the
world. These references encompass almost the entire range of BHEL products and services, covering thermal,
hydro and gas-based turnkey power projects, substation projects, rehabilitation projects, besides a wide variety of
products like; Transformers, Compressors, Valves and Oil Field Equipment, Electrostatic Precipitators,
Photo-Voltaic Equipment, Insulators, Heat Exchangers, Switchgear, Castings and Forgings, etc. Some of the major
successes achieved by BHEL include gas-based power projects in Oman, Libya, Malaysia, UAE, Saudi Arabia,
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Iraq, Bangladesh, Sri Lanka, China, Kazakhstan, Belarus; thermal power projects in Cyprus, Malta, Libya, Egypt,
Indonesia, Thailand, Malaysia, Sudan, Syria, Ethiopia, Senegal, New Caledonia; hydro power plants in New Zealand,
Malaysia, Azerbaijan, Bhutan, Nepal, Taiwan, Tajikistan, Vietnam, Rwanda, Thailand, Afghanistan; and substation
projects & equipment in various countries. Execution of these overseas projects has also provided BHEL the
experience of working with world-renowned consulting organisations and inspection agencies.

The company has been successful in meeting demanding requirements of international markets, in terms of complexity
of work as well as technological, quality and other requirements viz., HSE requirements, financing packages and
associated O&M services, to name a few. BHEL has proved its capability to undertake projects on fast-track basis.
BHEL has also established its versatility to successfully meet the other needs of various sectors, be it captive
power, utility power generation or for the oil sector. Besides undertaking turnkey projects on its own, BHEL also
possesses the requisite flexibility to interface and complement other international companies for large projects, and
has also exhibited adaptability by manufacturing and supplying intermediate products.

The company is taking a number of strategic business initiatives to fuel further growth in overseas business. This
includes firmly establishing itself in target export markets, positioning of BHEL as a regular EPC contractor in the
global market both in utility and IPP segments, and exploring various opportunities for setting up overseas joint
ventures, etc.

Technology upgradation, Research & Development

To meet stakeholders’ expectations, BHEL lays great emphasis on the continuous upgradation of products and
related technologies and development of new products so as to remain competitive & future ready. The company
has upgraded its products to contemporary levels through continuous in-house efforts as well as through acquisition
of new technologies from leading engineering organisations of the world.

The corporate R&D division at Hyderabad leads BHEL'’s research efforts in a number of areas of importance to
BHEL’s product range. Research and product development centers at each manufacturing division play a
complementary role. Centers of excellence have been set up for simulators, computational fluid dynamics, permanent
magnetic machines, surface engineering and centre for Intelligent Machines and Robotics (CIMAR). In addition to
the Corporate R&D division, BHEL has four specialised institutes viz., Welding Research Institute at Tiruchy,
Ceramic Technological Institute at Bengaluru, Centre of Electric Transportation and Hydro Lab at Bhopal and
Pollution Control Research Institute at Haridwar.

BHEL’s investment in R&D is among the highest in the corporate sector in India. Products developed in-house
contributed 20% (approx) to the revenues in financial year 2008-09.

BHEL has introduced, in the recent past, several state-of-the-art products viz. new variants to suit 250/270/525/600
MW ratings, 60 MW Bubbling Fluidized Bed Combustion Boiler for power generation against the maximum size of 40
MW being supplied so far, 260 MW steam turbine designed to suit combined cycle power plants, Bypass Over Fire
Air (BOFA) for reduction of NOx from coal based thermal power plant, new LP turbine variant which can be
retrofitted in old Russian (LMW) 210 MW thermal sets, Controlled Shunt Reactor (CSR) for 400 kV transmission
lines, Flexible AC Transmission System (FACTS) STATCOM, 320kN / 420kN HVDC Disc Insulators, 800 kV Hollow
Insulators (for use in 765 kV transmission lines), Phase Shifting Transformer (PST), 145 kV Gas Insulated Switchgear
(GIS), technology for manufacture of 400 kV long rod composite insulators with improved properties by adding nano
materials, Performance Analysis, Diagnostic and Optimisation (PADO) package for power plants, 91 Ton BHEL 280
Bowl Mill, design for radial fan (BAB1 series-NDV 20 BAB1) for FD application, HP bypass valve for 800 MW,
regenerative air preheater for 600 MW boiler, Deaerator designs up to 1,000 MW supercritical power plants, Flue
Gas Desulphurisation (FGD) system, high-efficiency, low head, high specific speed Francis and Pelton hydro
turbines, automatic storage & retrieval system (ASRS) for storage and inventory management system of the Indian
Army, solar panels with 5,500 watt output consisting of high-efficiency multi-junction solar cells, satellite batteries for
INSAT 4A, micro-controller based flame scanner, energy efficient single-cylinder non-reheat steam turbine for 100-
140 MW and 120-150 MW range reheat steam turbine, IGBT based 3-phase drive system for 700 HP Diesel Electric
locomotives, a compact special steam generator, RO based desalination skid for submarines of Indian navy, 5,000
HP crew friendly AC electric locomotive, etc.

To meet its commitment to clean environment, BHEL has developed design for an IGCC power plant and has also
signed an MoU for an IGCC plant at Vijayawada.

The company is also engaged in research in futuristic areas like fuel cells for environment friendly power generation,
clean coal technology applications, superconductivity applications in transformers, generators/motors etc, thin film
solar cells and nano technology for various applications.
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Human Resource Development Institute

The Human Resource Development Institute situated in Noida, a cornerstone of BHEL'’s learning Infrastructure,
along with Human Resource Development Centres at units and Advanced Technical Education Centre (ATEC) in
Hyderabad, through various HRD efforts ensure that the prime resource of the organisation — Human Capital - is
‘Always in a state of Readiness’ to meet the dynamic challenges posed by a fast changing environment. It is their
constant endeavour to take HRD activities to the strategic level of becoming an active partner for achieving the
organisational goals.

Guided by the HRD Mission Statement ‘To promote and inculcate a value-based culture utilising the fullest potential
of Human Resources for achieving the BHEL Mission’ HRDI, through a step-by-step strategic long-term training
process and several short-term need-based programmes, based on comprehensive organisational research,
enable its human resources to unearth and polish their potential.

HRDI is spearheading the HRD initiatives in the company and focusing on competency, commitment and culture
building.
The various types of programme being conducted at HRDI are:-

® Core Programmes ® Extension Programmes ® Change of House Programmes @ Strategic Need-based Programmes
® Competency-based Programmes ® Functional Programmes.

HRDI has streamlined induction training for new entrants and has published Induction Training Modules at three
levels i.e. Dakshata, Nipun and Praveen for Engineers/Executive Trainees, Supervisory Trainees and Artisan
Trainees. HRDI is playing a pivotal role in institutionalising ‘Mentoring’ throughout BHEL.

In addition, HRDI provides professional support to Corporate HR and HRD.
HRDI is also accepting consulting assignments from other organisations in a selective manner.
Health, Safety and Environment Management

BHEL is an environment friendly company in all its activities, products and services besides providing a safe and
healthy working environment to all its stakeholders.

BHEL’s commitment towards conservation of environment, continued and various Environment Improvement Projects
(EIPs) were successfully completed during the year (2008-09).

Major EIPs completed so far, in and around units/regions and sites, include Rain Water Harvesting Plant (over 101
projects), Tree Plantation (around 25 lakh trees), Green Coverage (around 47 lakhs sq.m), Water Conservation
Projects, utilising efficient technologies (over 28 projects), Energy Saving Systems, utilising efficient technologies
(over 54 projects), Fire Protection Projects through Wireless System (over 3 projects), Installation/Improvement in
fumes extraction system (over 135 projects), Noise Level Reduction System (over 19 projects), Chemical Storage
& Handling System (over 17 projects), Resource Conservation (Lubricant/metal/ Coolant) (over 46 projects),
Utilisation of NCES resources (Biogas use for Cooking) (over 15 projects), Installation of Paint Booth — state-of-the-
art technology (over 2 projects)

These projects helped in creating pollution free environment, conservation of precious resources like energy,
water, fuel oil, coolant, besides installation of proper system for storage/handling of chemical waste.

All manufacturing units/regions of the company are accredited to international standards viz., ISO-14001 certification
for environmental management and OHSAS-18001 certification for occupational health and safety management
systems.

The company reiterates its commitment to the United Nation’s Global Compact Programme and the set of core
values enshrined in its ten principles on human rights, labour standards, environment and anti-corruption and intend
to advance G.C. principles within the company’s sphere of influence and has made it a part of the strategy, culture
and day-to-day operations.

BHEL continued its commitment to the United Nations Global Compact Programme through regular pooling of
communication of progress (COP) at the United Nations Global Compact website and organising workshops to
disseminate the concepts of Global Compact.

The company publicly advocates with its employees and other stakeholders and regularly incorporates its commitment
towards the G.C. programme through BHEL’s Annual Report, press conferences and other public documents.
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ACTIVITY PROFILE

Power Generation & Transmission - Industrial Fans
- Steam Turbine-Generator Sets & - Seamless Steel Tubes
Auxiliaries - Fabric Filters
- Boiler and Boiler Auxiliaries - AC/DC Motors, Variable-Speed
- Once-through Boilers AC Drives
- Nuclear Power Generation Equipment - Electronic Control Gear & Automation
- Hydro Turbine-Generator Sets & Equipment
Auxiliaries - DDC for Process Industry
- Mini/Micro Hydro Generator Sets - Thyristor Equipment
- Advanced-Class Gas Turbine-Generator Sets - Power Devices
- Waste Heat Recovery Boilers - Transformers
- Heat Exchangers - Switchgears
- Condensers - Insulators
- Bowl Mills and Tube Mills - Capacitors
- Gravimetric Feeders - Broad Gauge AC, AC/DC Locomotives
- Regenerative Air Pre-Heaters - Diesel-Electric Shunting Locomotives
- Electrostatic Precipitators - Traction Motors & Control Equipment
- Bag Filters - Electric Trolley Buses
- Valves - AC/DC Electric Multiple Units
- Pumps - Drives and Controls for Metro Systems
- Electrical Machines - Battery-Operated Passenger Vans
- Piping Systems - QOil Rigs and Oil Field Equipment
- Power Distribution & Instrument - X-Mas Trees and Well Heads
Transformers - Cathodic Protection Equipment
- Reactors - Simulators
- Synchronous Condensers - Wind Electric Generators
- Switchgears - Stand-alone and Grid-Interactive
- Controlgears Solar Power Plants
- Distributed Digital Controls - Solar Water Heating Systems
for Power Stations - Photovoltaic Systems
- Bus Ducts - Defence Equipment
- Rectifiers - Reverse Osmosis Desalination Plants
- Porcelain Insulators Systems & Services
- Ceralin - Turnkey Utility Power Stations/EPC
Industries/Transportation/Oil & Gas/ Contracts
Renewable Energy - Captive Power Plants
- Steam Turbine-Generator Sets - Co-generation Systems
- Gas Turbine-Generator Sets - Combined Cycle Power Plants
- Diesel Engine-Based Generators - Modernisation & Renovation of Power
- Industrial Steam Generators Stations and RLA Studies
- Heat Recovery Steam Generators - Switchyards and Substations
- Fluidised Bed Combustion Boilers - HVDC Transmission Systems
- Drive Turbines - Shunt & Series Compensation Systems
- Marine Turbines - Flexible AC Transmission System (FACTS)
- Industrial Heat Exchangers - Power System Analysis
- Centrifugal Compressors - Erection, Commissioning, Operation &
- Industrial Valves Maintenance
- Reactors - Consultancy Services
- Columns - Construction Services
- Pressure Vessels - Material Handling Systems

- Pumps - Software Packages for Utilities
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Summary of BHEL's Contribution
to various Core Sectors

Power Generation Sector

THERMAL

GAS

NUCLEAR

HYDRO

RATING (MW)
660
490/500/525/600
270

250
210/200/195
120/125/130

110

100

75/70/67.5

60

30

TOTAL (THERMAL)

FRAME SIZE /
SCOPE

9

6

5

3

Vv 94.2

6FA

sTG

TOTAL (GAS)

RATING (MW)

500

220/ 235

TOTAL (NUCLEAR)

TOTAL (THERMAL+GAS+NUCLEAR)

(Including Projects in neighbouring countries)

Sets Contracted in India as on 31.10.2009

NO. OF SETS
5

93

7

54

152

30

38

14

411

NO. OF SETS

18

20
14

52
117

NO. OF SETS
3

10

13

541
502+
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Summary of BHEL’s Contribution
to various Core Sectors

Power Transmission Sector

BHEL is a leader in the field of power transmission in India with a wide range of
transmission systems and products. BHEL-manufactured Transmission products have
a proven track record in India and abroad.

In the area of Transmission Systems, BHEL provides turnkey solutions to Utilities
and Industries. Substations and Reactive Power Compensation installations set up
by BHEL are in operation all over the country. EHV level series compensation schemes
have been installed for various state utilities and POWERGRID. BHEL has executed
HVDC projects in India with major HVDC products viz. converter transformers,
smoothing reactors, thyristor valves and filter capacitors manufactured and supplied
from its works.

Industry Sector

Since its inception in 1982, the Industry Sector business has grown at an impressive
rate and today, contributes significantly towards BHEL'’s balanced growth.

BHEL, today, supplies all major equipment for industries: AC/DC machines, alternators,
centrifugal compressors, heat exchangers, pressure vessels, gas turbine based
co-generation and combined-cycle power plants, steam turbine based captive and
co-generation power plants to suit requirement of different industries, turbo-generators,
complete range of steam generators for process industries capable of burning different
fuels eg oil, gas (including blast furnace gas), imported coal, high-ash coal, washery
rejects, lignite, petcoke, char, bagasse, cane trash, straw, husk etc., diesel engine
based power plants, oil rigs, well heads & X-mas tree valves, solar photovoltaic
systems, electrostatic precipitators, fabric filters, etc.

BHEL also provides solution for water management systems, coal & ash handling
plants.

The industries which BHEL serves include Steel, Aluminium, Fertiliser, Refinery, Oil
& Gas Exploration; Production & Pipelines, Petrochemicals, Chemicals, Automobiles,
Cement, Sugar, Paper, Mining, Textiles etc.

Transportation Sector

In the transportation field, BHEL’s product range covers : Mainline AC locomotives,
AC/DC dual-voltage locomotives, diesel-electric shunting locomotives, EMU Coaches,
Traction motors and transformers, traction electrics and controls for AC, DC and dual
voltage EMUs, diesel-electric multiple units, diesel-electric locomotives, track
machines and solutions for Urban Transportation Systems.

Most of the trains operated by Indian Railways are equipped with traction equipment
and controls manufactured and supplied by BHEL.






