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CHAPTER 1

INTRODUCTION

BHEL is the largest engineering and manufacturing enterprise in India in the 

energy related infrastructure sector today. BHEL was established more than 40 years 

ago steer them in to a indigenous heavy electrical equipments in India. It has been 

earning profits continuously since 1971-72 and achieved sales turnover of Rs.21401 

million with a profit after tax of RS.4430 million in the year 2007-08 which is a 18.4% 

increase profit when compared to the 2006-07.

BHEL caters to the core sectors of Indian economy viz., power generation and 

transmission,  industrial  needs,  transportation,  renewable  energy,  defence  etc...  The 

wide network of BHEL  consist of 14 manufacturing division,4 power sector regional 

centers,  8  service centers,  15 regional  offices and a  large  number of  projects  sites 

spread all over India and abroad enables the company to promptly serve its customer 

and  provided  them with  suitable  products,  systems  and  service-  efficiently  and  at 

competitive prices.

BHEL has already attained ISO 9001 certification and all the units/division of 

BHEL. All  the major  units  and 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 has also joined United Nations'  “Global Compact” and has committed to 

support the set of core values enshrined in its  ten principles in the area of Human 

Rights, Labor Standards, Environment and Anti-Corruption.

VISION
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A world-class engineering enterprise committed to enhancing stakeholder value.

MISSION

To be an Indian multinational engineering enterprise providing total business solution 

through  quality  products,  systems  and  services  in  the  fields  of  energy,  industry, 

transportation, infrastructure and other potential areas

VALUES 

• Zeal to excel and zest for change

• Integrity and fairness in all matters

• Respect for dignity and potential of individuals 

• Strict adherence to commitments

• Ensure speed of response

• Faster learning, creativity and team-work

• Loyalty and pride in the company

Quality policy

In the quest to be world-class, BHEL pursues continual improvement in the quality of 

its  products,  service  and  performance  leading  to  toatal  customer  satisfaction  and 

business growth through dedication, commitment and team work of all employees.
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CHAPTER 2

BUSINESS SECTORS OF BHEL 

According to service they offer the BHEL is classified as 

1. Power generation sector

2. Industrial sector

3. Transportation sector

4. Renewable energy

5. Oil and gas sector

6. Transmission sector 

POWER GENERATION SECTOR

Power generation sector comprises thermal, gas, hydro and nuclear power plant 

business.

BHEL  has  proven  turnkey  capabilities  for  executing  power  projects  from 

concept to commissioning. It posses the technology and capability to produce thermal 

sets with super critical parameters up to 1000MW unit rating and gas turbine-generator 

sets of up to 250MW unit rating. Co-generation and combined cycle plants have been 

introduced to achieve higher plant efficiencies. To make efficient use of the high ash 

available in India, BHEL also supplies circulating fluidized bed combustion boilers for 

thermal plants.
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The  company  manufactures  220/235/500/540  MW  nuclear  turbine-generator 

sets. Custom – made hydro sets of Francis, Pelton and Kaplan types for different head 

discharge combination are also engineered and manufactured by BHEL.

The Company has proven expertise in Plant Performance Improvement through 

renovation, modernization and up rating of a variety of power plant equipment, besides 

specialized know-how of residual life assessment, health diagnostics and life extension 

of plants. BHEL built thermal sets consistently exceed the national average efficiency 

parameters  and have achieved the  highest  ever  Plant  Load Factor  (PLF)  of  80.5% 

during 2007-08, which is 1.9% higher than the national average. Operating Availability 

(OA) was also the highest-ever at 86.7%.

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  pressurized  fluidized  bed  gasified.  The  Company  has  also 

signed an MoU with APGENCO for setting up a 125 MW IGCC plant at Vijayawada.

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 boiler gas, pumps, heat exchanger, electric machines, 

control equipment panels, seamless pipes etc… to a number of industries other than 

power utilities like metallurgical, mining, cement, paper, fertilizer, refineries and petro-

chemical  etc…   BHEL  has  also  emerged  as  a  major  suppliers  of  controls  and 

instrumentation  systems,  especially  distributed  digital  control  systems  for  various 

power plants and industries.

Transportation
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Most of the trains in Indian Railways, whether electric or diesel powered, are 

equipped with BHEL’s traction propulsion system and controls. The systems supplied 

are  both  with  conventional  DC drives  and state  of  the  art  AC drives.  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 5000 HP, EMU coaches and Diesel Electric Shunting Locomotives 

from 350 HP to 2600 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 15000V DC & 25 kV AC to Indian Railways. 

Almost  all  the  EMUs  in  service  are  with  electrics  manufactured  and  supplied  by 

BHEL. BHEL has also diversified into the area of track maintenance machines for 

Indian Railways.

Renewable Energy 

BHEL has  been manufacturing and supplying  a  range  of  Renewable  Energy 

products  and  systems.  It  includes  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  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 sub structure, mud systems and rig electrics to 

ONGC and Oil India Ltd. Well heads & Xmas Tree valves upto 10,000 psi rating for 
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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,  work over rigs  and sub-sea well  heads.  Currently,  BHEL is executing 

orders for refurbishment  and up-gradation of  onshore Oil  Rigs from ONGC & Oil 

India Ltd. BHEL has supplied GT driven centrifugal compressor packages to GAIL 

India Ltd. for their gas compressor stations for 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 switchgears, ceramic insulators, 

etc. BHEL has developed and commercialized 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 commercialized 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.
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CHAPTER 3

OVERSEAS BUSINESS

BHEL, ranking among the major power plant equipment suppliers in the world, 

is one of the largest exporters of engineering products & services from India. Over the 

years, BHEL has established its references in around 60 countries of the world, ranging 

from the United States in the West to New Zealand in the Far East.  BHEL's export 

range covers individual products to complete Power Stations, Turnkey Contracts for 

Power  Plants,  EPC  Contracts,  HV/EHV Sub-stations,  O&M  Services  for  familiar 

technologies, specialized after-market services like Residual Life Assessment (RLA) 

studies and Retrofitting, Refurbishing & Overhauling, and supplies to manufacturers & 

EPC contractors. 

BHEL has  created  a  state  of  the  art  technology  in  the  Power  and Industrial 

equipment sectors acquired from world leaders.  BHEL has successfully undertaken 

turnkey  projects  on  its  own and possesses  the  requisite  flexibility  to  interface  and 

complement  international  companies  for  large  projects,  and  has  also  exhibited 

adaptability by manufacturing and supplying intermediate products to the design of 

other  manufacturers  and  original  equipment  manufacturers  (OEMs).  BHEL  has 

categorized its project in the global business as

• Thermal projects

• Hydro electrical projects

• Gas projects

• Transmission projects

• Products and services
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Steam power plants

BHEL's  Steam Generators  account  for  1,110 MW of  the  operating  Thermal 

capacity in Malaysia. Boilers (60 MW) were supplied to for the National Electricity 

Board (NEB) of Malaysia for their Tanku Ja'afar Power Station in the early 1970s. The 

major projects executed are:

• 12 boilers (up to 120 MW) for NEB for Gas conversion/ Rehabilitation. 

• Turnkey  execution  of  2x120 MW Tripoli  West  Power  Station  (extension)  in 

Libya.

• Rehabilitation  of  a  boiler  at  the  Tripoli  West  Power  Station  (installed  by  a 

European supplier)

• 2x60  MW  Turbine  Generators  &  auxiliary  equipment  for  Delimara  Power 

Station, Malta.

• 2x60 MW Turbine Generator & Ancillary equipment for Dhekelia `B' Station in 

Cyprus.

• Boilers for 2x30 MW Al-Arish Power Station in Egypt.

• Supply of intricate high-temperature application castings and condenser for 800 

MW sets to Russia.
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• Wear-resistant ceralin-lining system for coal mills for a French company. (Power 

plant located in South East Asia)

• Orders  executed  for  reputed  manufacturers  like  Mitsubishi  Heavy Industries, 

Japan, Combustion Engineering, USA, and Pyro Power Corporation, USA, for 

supply of Pressure Parts for boilers for projects in Egypt, China, USA, etc.

• Supply of critical components for large generators to Siemens, Germany

Gas Turbine Plants

BHEL has contracted over 150 Gas Turbines in a short span of about 10 years 

since introduction of gas turbine Technology, of which over 100 have already been 

commissioned.  BHEL is  capable  to  offer  Gas  Turbine  based  Projects  (Simple, 

Combined Cycle, Co-Generation and Mechanical drive application) on turnkey basis. 

This includes the latest model (GE up to Frame 9FA+ and Siemens up to V94.3A). 

BHEL won  prestigious  contracts  for  supply,  erection  and  commissioning  of  Gas 

Turbine  based  Power  Plants  on  turnkey  basis  from  Malaysia,  Saudi  Arabia  and 

Oman. Some executed projects include:

• Fast-track  projects  for  Frame-6  Gas  Turbines  for  Tenaga  Nasional  Berhad, 

Malaysia for their Connaught Bridge, and Pasir Gudang Power Stations. Projects 

commissioned as per contract schedule.
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• 3 large size Gas Turbines (159 MW ISO) contracted from Siemens, Germany - 

one  of  these  machines  is  performing in  Italy  and other  two  are  assigned  to 

Vietnam Project.

• In the Middle East, BHEL has won 9 contracts for Gas Turbine Power Plants in 

the  last  10  years  from  Saudi  Arabia  (Frame-5),  Oman  --  for  MEW Oman, 

Petroleum  Development  Oman,  Oman  Cement  Company  (Frame-6),  Rusail 

Power Station (Frame-9), Qarn-Alam Power Station (Frame-6FA) and ---Iraq -- 

Baiji Power Station (V94.2), Rumailla Power Station (Frame-9).

• Two contracts for Frame-9 GTG units executed by BHEL in Bangladesh and Sri 

Lanka. The contract in Sri Lanka was received from M/s AES. 

• Frame-9 GTG unit for Shenzen Nanshan Power Station, China

• Frame-6 GTG unit for Tengizchevroil (TCO), Kazakhstan.

Hydro Power Plants
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BHEL's first order in the International market for hydro equipment came from New 

Zealand  supply of 8 generators (53 MW) for the Ohau & 2 generators (60 MW) for the 

Rangipo  Hydro  Power  Station.  BHEL's  contribution  to  the  installed  Hydro  Power 

capacity in New Zealand stands at 544 MW. The major projects executed are:

• Kulekhani (2x30 MW) HEP, Nepal.

• Pattani  Multipurpose Project  (3x24 MW) & Bhumibol Hydro Electric  Power 

Station (1x115 MW) in Thailand.

• Chukha  (4x84  MW),  Kurichu  (4x15  MW)  and  Tala  Hydro  Electric  Power 

Station (6x170 MW) in Bhutan. 

• Mingechaur Hydroelectric Power Station (1x78.2 MVA), Azerbaijan.

• Tenom Pangi Hydroelectric Project (Francis - 3x22 MW) & Sungai Piah Hydro 

Electric Project (Pelton - 2x27 MW) for Sabah Electricity Board of Malaysia.

• Bihai Hydro Power Station (1x68 MVA), Taiwan.

Sub Stations
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BHEL's expertise in the field of transmission has been recognized in many countries. 

Sub-station  installations  have  been  accomplished  by  BHEL in  Tanzania,  Kenya, 

Ghana,  Malaysia,  Malawi,  Philippines,  Nepal,  Laos,  Saudi Arabia and Libya. Some 

noteworthy projects include:

• Execution of a 42 MW turnkey power station project  at  Jizan, Saudi Arabia, 

followed  by  two  successive  repeat  orders  for  similar  works  with  the 

responsibility  to  Operate  and  Maintain  these  generation  and  transmission 

systems.

• Supply  of  8x100  MVA and  400kV,  5x280  MVA Power  Transformers  and 

Insulators to Public Power Corporation (PPC) Greece. In addition, supply of 60 

MVA, 90 MVA, 180 MVA and 240 MVA transformers to Malaysia. Presence in 

other markets like Jordan, Azerbaijan, Nigeria etc.

• 330  kV  class  substations  on  turnkey  basis  for  Zambia  Electricity  Supply 

Corporation  (ZESCO),  which  covers  setting  up  of  new  substation,  besides 

rehabilitation of 13 existing substations in Zambia.

• Supply of transmission line products to NGK, Japan, and also directly to many 

other countries in Middle East and Europe.
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Product and services

BHEL has exported products such as Transformers, Capacitors, Bushings, Switchgear, 

Insulators, Motors, High-pressure Valves and Oil field equipment to many countries.

BHEL also  undertakes  overhauling  and  rehabilitation  jobs  for  BHEL/Non-BHEL 

equipment in overseas market. Overhaul and maintenance of power plant equipment 

have  been  accomplished  in  Libya,  Iraq,  Iran,  Saudi  Arabia,  Nepal  and  Malaysia. 

Recently,  BHEL has  also executed an order  from Bangladesh for  rehabilitation  of 

Boiler  and  refurbishing  of  Condenser  for  Siddhirganj  Power  Station  (1x50  MW). 

Consultancy work overseas has also been undertaken.
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CORPORATE FUNCTIONAL STRUCTURE 
OF BHEL

BOARD OF DIRECTORS

CHAIRMAN AND 
MANAGING DIRECTOR

DIRECTOR
 FINANCE 

DIRCETOR
ENGINEEERING,R

&D

DIRCETOR
HUMAN 

RESOURCE

CHIEF VIGELENCE 
OFFICER

CORPORATE
PLANNING 

COMPANY 
SECRATORY AND 
LEGAL MATTERS

CORPORATE
QUALITY

DIRECTOR
 POWER

DIRECTOR
INDUSTRIAL 

SYSTEMS
& PRODUCTS

INTERNATIONA
L OPERATIONS 

 Corp.finance
 Budget control
 Costmanagment
 Banking insurance
 Treasury management
 Project finance
 Accounts & audits
 Direct taxation
 Indirect taxztion
 Forex management
 Financial  planning  and 

policy
 Internal audit

 Corp.engg&prod.develo.
 Advance  research project
 Tech,licencing& JV
 Corp. R&D, Hyderabad
 Ceramic tech institute
 Corp monitoring
 Corp.  material management
 Corp manufacturing
 Centralize stamping unit
 Fabrication plant
 Mergers & Acquistions
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CHAPTER 4

BHEL ELECTRONICS DIVISION, BANGALORE

Introduction 

The  Electronics  Division  (EDN)  of  BHEL was  formed  in  1976,  mainly  to 

establish a strong base in the areas of power and industrial electronics and supplement 

the  company’s  pioneering  efforts  in  power  generation,  transmission,  industry and 

transportation.   

Making  a  modest  beginning  in  1976,  the  unit  has  registered  continuous 

and impressive growth, which is amply reflected in the fact  that a large number of 

power plants in the country today, are equipped with products and systems made by 

BHEL-EDN. As reported by the ARC Survey for the year 2005, BHEL is holding over 

65 percent of the Market share of DCS Supplies to Power Industry in India (including 

hardware, software and services).

Technical collaborations with international leaders as well as BHEL-Electronics 

Division’s relentless efforts and unwavering commitment to in-house solutions have 

contributed to its  rapid growth and success. Despite stiff  competition posed by the 

world leaders and domestic private manufacturers, the unit has successfully maintained 

its  growth  rate  and become a  major  force  to  reckon with  in  power  and industrial 

electronics.

Electronics  Division   has  also  been  making  pioneering  efforts  in  Renewable 

Energy Sector by commissioning Large-size Grid-Interactive as well as Stand-Alone 

Solar  Power  Plants,  thus  lighting  the  lives  of  people  living in  remote  parts  of  the 
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country.  The  unit  has  also  been  making  humble  contribution  to  Indian  Space 

Programmers by fabricating Space Grade Solar Panels and Space Quality Batteries for 

ISRO.

In recognition of its commitment to the quality systems and procedures, the unit 

has been certified for ISO 9001 since July 1993. To fulfill its role of a responsible 

corporate  citizen,  envisaging  protection  and  conservation  of  the  environment  and 

ensuring  that  it’s  products  and  systems  are  also  environment-friendly,  BHEL 

has framed   a  Corporate  Environment  Management  Policy.  Accordingly,  the 

Electronics Division has become the first Electronics Industry in Bangalore to get ISO 

14001  Environment  Management  System  Certification  and  OHSAS  18001 

Certification.  The  Electronics  Division  has  established  itself  in  the  field  of  IT 

applications, using the state-of-art technology systems, for communication, computing, 

networking and security  requirement of  the  organization in  achieving  it's  business 

goal.  In  this  pursuit,  the  unit  has  been  certified  to  ISO/IEC  27001:2005 

Information Security Management System   from STQC, Ministry of Communication 

and Information Technology, Government of India.

CHAPTER 5



An study of organization structure and functions of BHEL EDN | 17

PRODUCTS OF BHEL EDN

Automation and power electronics system:

• UNIFIED Automation for Power Plants (DCS for Steam Turbines, Steam 

Generators and Balance of Plant Systems)

• Gas Turbine Control Systems

• Hydro Power Plant Control Systems 

• Excitation systems Industrial Automation 

• Sub-station Automation and Supervisory Control and Data Acquisition 

Systems (SCADA) 

• DC Drive Systems 

• AC Drive Systems 

• Power Supplies 

• Static Starters 

• Traction Drive Systems for locos and EMUs 

• HVDC Systems / FACTS /Custom Power Controllers

• Static VAR Compensation (SVC) Systems 

• Capswitch Systems

Semiconductor And Photovoltaic Systems

• Power Semiconductor Devices 

• Solar Photovoltaic Cells 

• Photovoltaic Panels 

• PV Systems 

• Grid Interactive, Hybrid and Stand Alone PV Power Plants 

• Space Grade PV Panels. 

• Space Quality Batteries.
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Defense electronics

•Simfire tactical gunnery simulator

•Infantry weapon effects simulator for tactical gunnery training

•Integrated platform management systems

•Small arms training simulator for marksmanship training 

•Machinery control room simulator

•Radar associated systems

•Training simulators for vehicles, platform, radars, weapons, missiles.

•Weapon fire control systems, avionic, radio communication products 

•Electronic   warfare systems and early warning systems.

Software system solutions

•Performance analysis, diagnostics and optimization (PADO)

•Performance calculation and optimization

Service offered

•Harmonic measurement and analysis

•Systems study for reactive power compensation

•Erection and commissioning by highly experienced team of engineers

•In-house expertise for effective after sale service

•A highly competent team to respond to customer’s emergency needs

STRATEGIC PLAN OF BHEL-EDN
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• Investment of Rs. 250 crores during 2007-12 for New Block for CE, increase the 

manufacturing facilities for Photovoltaic (PV), Additional test facilities for Sub-

assembly, DVR / SEE Modules, Semiconductor Devices and Defense Products

• Additional investments being identified subject to technology tie-up & order 

book for Facilities for Engineering, Manufacturing  & Testing of New 

Technologies for AC Drives (IGBT), Traction Electronics & Signaling, C & I for 

800 MW Units, Excitation Systems etc. and Centre of Excellence for 

IGBT/Power Electronics (along with R & D)

• Successful implementation of first-off contracts expected from Railways & 

Acquisition of Technology from Partners

• Reaching agreements with suitable technology partner for IGBT based LV /MV 

Drives & C & I for Process / Industrial Automation

• Timely positioning and implementation of Qualified Manpower and Capital 

Investments
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• New  products  planned  to  introduce  before  2012  are  control  equipments  for 

800mw sets, PADO hydro and gas, IGBT based loco controls, railway signaling, 

large rating  PV cells, space grade solar cells, rotating diodes for 800mw, ship 

control system and integrated platform management system.

• It also estimated to increase the turnover by 45% from the new products.

STRATEGIC ALLIANCE OF BHEL-EDN

Mesto automation Distributed control systems
General electric Gas turbine controls

Ac drive controls
ABB Distributed control systems

Static excitation systems
HVDC controls
Large area power semiconductor devices

Siemens AG DC drive controls
Power semiconductor devices
Brushless excitation systems

ADtranz 3 phase AC loco controls
Alstom 3 phase AC/DC EMU controls
Sulzer brothers HP/LP,HP,PRDS controls
Stock equipment company Gravimetric feeder controls
Combustion engineering Flame scanner amplifiers
Lockheed martin information systems Tactical training simulators for tanks
OSCMAR Infantry weapon effects simulator system
Spartanics Small arms training simulators

INFRASTRUCTURE 
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BHEL-EDN  has established comprehensive world class facilities for its entire range of 

products, system and service.

• The fabrication shop with state of art CNC machines.

• The air conditioned PCB sub assembly shop with antistatic flooring and a range 

of  automated component  preparation and assembly  units,  computerized wave 

soldering machines etc…

• A modern surface mount  technology line with screen printer,  pick and place 

machine, reflow oven, inspection station etc…

• The facilities in the PCB test area include computerized testing of components 

using in circuit tester and environmental chambers for thermal cycling. 

• The  system  testing  includes  a  number  of  specialized  setups  are  built  for 

functional testing using simulation concepts.

• A comprehensive  functional  testing  facility  for  modules  equipped  with  test 

racks,  fixtures  and  specific  testing  programs  reduce  cycle  time  for  testing 

individual modules.

• Temperature control oven for testing temperature stability.

• The solar photovoltaic manufacturing line has sophisticated equipment for the 

manufacture of solar cells and PV modules.

• The anti reflection coating equipment installed in the PV cell production line 

increase cell conversion efficiency and average solar cell output.
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• The electronic  design automation center facilities is  available  which include 

CAD, FEA ,DSP, digital library.

• A full-fledged information technology and service center has established a LAN, 

connecting  1000  nodes  through  optic  fiber  linked  file  servers.  The  entire 

operation has been automated and integrated through ERP software from SAP, 

enabling real time business information.

• A state of art demo room has been set up with DCS workstation to large video 

screens  and  typical  maxDNA control  panels.  This  facility  is  used  for  the 

customer  presentation  about  the  complete  capabilities  of  maxDNA control 

system.
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CHAPTER 6

OVERALL FUNCTION OF BHEL
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• The  corporate  marketing  get  the  order  and  splits  the  work  according  to  the 

functions of various units and to the marketing department of the respective unit.

• The marketing  departments  of  the  units  are  responsible  for  the  projects  and 

surrender the work to the project management and commercials department.

• The  project  management  and  commercial  department  forms  all  the 

documentation and agreements with customer and L2 network schedule for the 

project and get the necessary approval from the customer.

• The PMC Department also coordinates the project  inside the factory through 

SAP ERP systems.

• Then through ERP systems the engineering department view the project details 

and prepares the components list and specification of the components.

• After the list of components is prepared by the engineering department, material 

management  department  arrange  for  the  material  through  procurement  or 

through the EDN manufacturer.

• The procured materials are under gone quality checks and surrendered to the 

stores.

• The store maintains the inventory of all the materials and supplies the materials 

for the production of control equipments.

• After the production of control equipment are made its under gone quality check 

and quality pass certificate is issued or the product returns for the rework.
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• After the product passes the quality check it goes to the system testing to check 

the working of the control equipments.

• After  the  systems  testing  the  products  are  inspected  by  the  customers  and 

approved.

• Once the  control  equipments  are  approved  by the  customer  then the  control 

equipments are packed and dispatched to the site.

• The erection commission department installs the control equipments as per the 

appropriate layout.

• Once the control panels are interconnected with other systems the power plant is 

ready for the operation.

• To do the above function without interruption and delay there are some more 

departments  like  HR  department,  information  systems  and  service,  factory 

service, township, security, vigilance and transport. 

• HR department looks after the recruitment, training, personnel management and 

public relation.

• The  information  systems  and  service  department  looks  after  the  network 

connections  like  LAN,  WAN  and  computers  to  carry  out  the  work  more 

efficient.

•  Vigilance department monitors the employees and give alarm and alert to the 

management before any unwanted and unethical, illegal activity are carried out.
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Organizational structure 

• The BHEL electronics division comes under the director of industrials groups 

and units.

• BHEL EDN  has  one  unit  head  and  four  GM  for  commercials,  operations, 

engineering, HR and one AGM for finance.

• The  GM  commercials  heads  the  marketing  and  project  management  and 

commercials department

• The GM engineering head the engineering and design departments.

• The GM operations head the production, PCB subassembly and system testing 

departments.

• The GM HR heads the human resource an factory service departments

• The AGM finance monitors the whole finance related activities in the BHEL 

EDN.
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Marketing takes day to learn. Unfortunately it takes a lifetime to master

Philip Kotler, US marketing guru

• Marketing department of BHEL is divided as corporate marketing division and 

separate marketing division for each unit.

• The corporate marketing are responsible to get the project from the customer. 

Once the projects are given to BHEL, the project  is  splited and handover to 

respective unit marketing departments.

• The main function of unit marketing department is to form a pricing strategy that 

are competitive and profitable.

• Once  the  marketing  department  gets  the  order  it  handover  the  order  to  the 

project management and commercial control department.

• The marketing  department  acts  as  the  input  for  the  project  management  and 

commercial department and gives full details about the project regarding product 

and place.

• The projects  are  obtained by the  marketing department  by the  open tenders, 

MOU agreements between India and other nations and by the strategic alliance.  

• The  marketing  department  are  responsible  for  the  formation  of  contract 

documentation between BHEL and customer. In that document they specify the 

each and every step to be followed in the different stages of the project.

• In the four P’s of marketing the BHEL mainly focus on the price, product and 

place. BHEL never go for promotion since it is one of the market leader in the 

power sector.
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• One  of  the  main  restrictive  forces  faced  by  the  marketing  department  is 

language. To resolve this problem they carry out all documentation in English 

and in the language problem in the control equipments the display language is 

set  as  customer  specified  language  and  the  internal  operation  are  default 

language of the control equipments.

Departmental structure 

PADO- Performance analysis, diagnostics and optimization, SCADA- Supervisory control & data analysis systems

PROJECT MANAGEMENT AND COMMERCIAL DEPARTMENT

It must be considered that there is nothing more difficult to carry out nor more doubtful of success nor more dangerous to handle 

than to initiate a new order of things

Machiavelli 1446-1507, Italian statesman and philosopher
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• The project management and commercial (PMC) department is responsible for 

the coordination of the all projects in the BHEL EDN after the confirmation of 

projects from the marketing department.

• After the confirmation of project the corporate PMC call for the kick of meeting 

and start the negotiation and form the L1 network.

• In  the  L1  network  the  corporate  PMC  specify  major  time  limits  like 

commencing  of  project,  start  of  civil  work,  starting  of  engineering  works, 

finishing of erection of power plants, lighting of boilers etc…

• And on the basis of the L1 network each units like BHEL EDN forms the L2 

network in which it forms the time schedule of the project with respective to the 

BHEL EDN unit.  And it  specifies  the  time of  production  schedule,  material 

purchase and all activities regarding the project.

• The L2 schedule network is formed with the help of primavera software.

• The other activities of the PMC are documentation like contract agreements and 

schedules.

• The master list  of the project  is formed and entered to the SAP ERP system 

which can be accessed by all other departments.

• PMC  monitors  and  co-ordinates  of  engineering  document  submission  and 

approval by customer or consultant of customer.

• Arrange customer meetings to resolve all technical and commercial issues.
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• After all the clarification has been clarified the billing schedule and sale order is 

formed and got approved by the customer.

• On the basis of the master list engineering department view the ERP system and 

creates  the  components  list  on  the  basis  of  the  master  list  and  enters  the 

specification each component.

• Then material  management department view the ERP system and creates the 

purchase  indent  and give  direction  to  the  production  department  to  start  the 

production.

• The production department forms the production schedule and enters to the ERP 

system.

• PMC department  monitors  the  entire  activities  trough  the  ERP systems  and 

matches all the process to the L2 network schedule.

• PMC department arrange for the customer inspection, dispatch and clearance.

• It  take  cares  the  submission  of  invoice,  payment  follow  up  and  payment 

collection.

• PMC also prepares operation and maintenance manuals arrange for dispatch of 

manuals and arrange for the customer training

• It also supply of additional materials if required during commissioning of power 

plants and control equipments.

• PMC is also responsible for the contract closing activities. 

Departmental structure 
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FINANCE DEPARTMENT

Accountants are the witch-doctors of the modern world and willing to turn their hands to any kind of magic

Charles Eustace Harman 1894-1970, British judge
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• Finance  department  of  BHEL is  divided  as  corporate  finance  division  and 

separate finance division for each unit.

• The  corporate  finance  division  makes  the  centralized  balance  sheet  by 

computing all business transaction of individual unit and groups.

• Individual unit like BHEL EDN maintains book,budgets for the whole unit.

• The main function of BHEL EDN are costing, sales, indirect tax management , 

purchase finance, indigenous bills, foreign purchase, settling works and service 

bills, personal finance and salary, maintaining books & budget.

Costing 

• The main function of costing is to calculate the material cost and production 

cost, monitoring inventory, monitoring of work in progress, reporting for short 

shipments, reports on profitability of project.

• In the calculation of material  cost the components and materials are checked 

with  moving  price  and  previous  orders  and  the  costing  is  prepared  by 

considering the shipment time, import or indigenous purchase.

• In the monitoring of inventory the monthly report is prepared and materials are 

categorized  to  moving  and  nonmoving  items.  Apart  from  this  the  scrap 

dispatches and balance stock of subcontractors are reviewed.

• Costing  department  also  looks  after  the  calculation  of  royalty  for  budgets, 

inspection of marketing proposal and also provides SAP support to other section 

in the department  

Sales
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• Sales section looks after the billing of shops, service and freight, looking  after 

the LC documents and collection accounts, SEBI budget flash,  advice to service 

tax, statutory  government audits .

• In the billing shop  it  prepares the invoice for the confirmed orders and also 

generates packing list for the invoice .

• In the service and freight the it gives advice to material management  regarding 

invoice,  packing  list  and  lorry  receipt.  It  also  looks  after  the  billing  of  L2 

network from the commercial department.

Indirect Taxation

• The functions of Indirect taxation section is exercise duty, service tax, CST and 

KVAT, entry tax and export incentives 

• In the exercise and service tax it pays duty and tax as per the government norms 

and files the statutory returns on due dates and provide tax clarification to other 

departments

• In  the  export  incentives  it  obtains  the  certification  form the  vendor  and  the 

customer and follow up the export claims.

Purchase finance

• Purchase Finance deals with Finance Concurrence of all Purchase Files.

• Purchase  Requisition  /  Material  Requirement  summary  are  verified  with  the 

Final proposal quantity.
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Indigenous bills 

• The  type  of  bills  handled  in  the  indigenous  section  are  shop  bills,  bills  of 

material directly dispatched to customer, freight bills of purchase materials.

• The other activities of indigenous bill section is to do creditors review, advanced 

review, TDS certification issues.

* 

updating is done by web based bill tracking system for vendors to ensure transparency

Foreign purchase

• Foreign purchase section looks after the letter of credit and checks the terms and 

condition of purchase department.

• It  also looks after the payment for foreign vendors and payment of payment of 

air freight, console charges, local clearance charges, local freight, bank charges 

etc.,

• Apart from the above activities it also it maintains the foreign bank guarantee, 

fund requirement for foreign purchase and export procedures.

Personnel finance
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• This  section  takes  care  of  salary  computation,  bonus  &  special  incentive 

payments,  travelling  and  local  Conveyance  payment,  maintaining  attendance 

data and close interaction with HR and PF departments.

Payment 

• BHEL EDN  has implemented e-payment  from march 2006.  It follows two 

modes of payment as NEFT for bellow 1 lakh transaction and RTGS for 1 lakh 

and above transactions.

• Most of the 97% of more than 1 lakh payments are through EFT and more than 

70% of workers salaries are credited through EFT.

Departmental structure

• The department is headed by the Assistant general manager (AGM) finance and 

he reports to the Executive director BHEL EDN.

• The department is classified according to functional areas like finance, indirect 

tax, establishment & Personnel finance, costing.
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MATERIAL MANAGEMENT
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• Material  management  department  in  BHEL EDN is  responsible  for  all  the 
material movements in inside and outside the company.

• The  department  is  divided  as  material  planning  and  control,  purchase  and 

stores.

Material Planning & Control

• The function of the material planning and control is rise a purchase indent after 
receiving direction from the project management and commercials department.

• The purchase indent consists of the details of the materials to be purchased and 

other details about the materials required.

Purchase Section

• After the purchase indent is raised the purchase section starts its work.

• The  purchase  section  are  divided  as  purchase  of  indigenous  purchase  and 

import purchase.

• In the indigenous purchase section  takes care the purchase within the India 

and in the Import purchase take cares the purchases from the foreign countries.

• The  main  functions  of  the  purchase  section  are  to  request  for  quotation, 
arranging for tender, conforming the order, vendor management.

•  The purchase function display the request for quotation in the website and 
timeline of two weeks is given to submit the quotation.

Material 
management 

Material planning 
and control

Purchase section Stores

Indigenous Import purchase
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• The late tenders after the tender closing date are not accepted.

• But the late tenders are accepted in some special cases like due to postal delay, 

scarcity, unreasonable increase of high price, product of only one product is 
offered by many vendors.

• Generally in tender firs the technical bid are done and this activity involves the 

scrutinize  of  technical  characteristics  of  the  products.  Vendors  are  only 
qualified for financial bid only if they qualify the technical bid.

• The technical bid is conducted by the panel of engineers where they check all 

the technical details of the products.

• The financial bid is carried out by online system and where the BHEL follows 
reverse auction system in the financial bid.

•  In the reverse auction system is online biding type where auction is conducted 

to reduce the price of the product.

• In the reverse auction all the vendors take part in a time and all the quotation of 
vendors are displayed in the screen and lowest bid is displayed. If any of the 
vendors  who are  not  the  lowest  bidder  is  ready to give cheaper price  than 
lowest bid then he can enter his bid into the system.

• If no more entry is received in the screen for 10 minutes then the lowest price 
at the time is consider as lowest bid and order is confirmed for that price.

•  After the confirmation of lowest bid purchase order is issue and the due date 
for delivery of goods is specified and agreement is formed.

• Then the purchase department arranges for the quality inspection in the vendor 
place  or  in  the  BHEL  EDN  factory  premises  and  the  products  should 
compulsorily satisfy the quality norms.

• If the quality norms are not satisfied the products are returned for rework to 

satisfy the quality norms at no extra cost.

• Once the products pass the quality it’s taken to the stores. 
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Purchase objective

• The  main  objective  of  the  procurement  activity  shall  be  to  purchase  the 

required material, equipment and related or associated service at the right time 
at an optimum price, consistent with quality requirement transparency in order 
to adhere to commitments made to customer.

Purchase policy

• Should  be  purchased  only  from the  vendor  commitment  to  the  quality  on 

longer term basis so as to improve quality reduces cost and procurement time.

• Should empathize more on process control rather than end inspection of the 

product.  Purchase  preference  may  be  given  to  those  who  have  adopted 
internationally known quality management system.

• Maintain  goodwill  of  the  approved  vendors,  treating  them  as  a  business 
partners.  Procurement  shall  be  from vendor  approve  as  per  the  procedure 
prevalent in the unit expect in very special circumstances as defined.

• Bulk buying and bunch of material requirement for several contracts shall be 

done to the maximum extent possible to the price advantage.

• No purchase order shall be placed against anticipate customer orders except 

under  special  circumstances  for  which  prior  specific  approvals  of  the 
competent authority shall be taken.

• There shall be continuous effort to reduce inventory levels.

• Procurement from unapproved vendor of the value of Rs.5lakh and above each 

case needs to be reported to corporate material management every month.

Purchase/ Negotiation committee 

• The  purchase  or  negotiation  committee  is  responsible  for  the  all  the  work 

regarding tender and technical scrutinize and other communication with the 
vendors.
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• The purchase committee changes from project to project.

Stores

• Store  is  the  other  major  function of  material  management  department.  The 

main  function  of  the  stores  to  receive  the  material  from the  vendors  and 
maintain the inventory of finished goods.

• BHEL EDN has one main store and other separate store for each and every 
department.

• The store receives the goods from the vendor with the quality pass certificate 
and issues the goods received slip to the vendor for the financial clearance.

• The major function of the store is to maintain all the database of the inventory 

that they have in the stores.

Inventory management

•  Inventory is the any useful resource which is kept in stock.

• The BHEL EDN store uses the ABC control of inventory management and also 
follows the nonmoving and slow moving goods.

• In the ABC control, inventory is categorized in to three sections as A, B, C. 
o   A items: these are the 20% of the items that tie up 80% of the total 

inventory money.
o B items:  these  are  the  30% of  the  items  that  tie  up  15% of  the  total 

inventory money.
o C  items:  these  are  the  50% of  the  items  that  tie  up  5%  of  the  total 

inventory money.

Vendor management

• Vendor  management  is  one  major  activities  of  the  purchase  department.  It 
looks after the selection of vendors and making arrangements to become the 
registered vendor of BHEL.
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• The vendors are frequently evaluated for implementation of quality systems 

and its practice.

• The registered  vendors  of  the  BHEL are  given training  for  the  customized 
production which suits the BHEL requirement.

• The registered vendor in any of the BHEL unit qualifies to supply product for 
any BHEL units,  i.e.  a  vendor  registered in  BHEL Trichy  is  consider  as  a 
registered vendor of the BHEL EDN Bangalore.

Departmental structure
 

QUALITY SERVICE DEPARTMENT

Quality is not an accident; it is the result of intelligent effort. There must be the will to produce a superior product.
– John Ruskin

• Quality  is  defined  as  a  Strict  and consistent adherence  to  measurable  and 
verifiable standards to achieve uniformity of output that  satisfies  the  customer 
needs .
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• The  main  functions  of  quality  service  department  to  do  inspection  on  the 

receiving  goods  from  the  customer  and  check  the  finished  goods  from  the 
production line to meet the quality commitment.

• The quality service department is divided according to its functions as quality 
assurance  inward  control,  meter  &  capacitors,  control  equipments  &  high 
voltage electric controls, general quality.

• The quality  service  department  has  obtained  international  certificates  of  ISO 

9000:2000, OHSAS 18001:1999, and ISO 14001: 2004.

• The quality service department has successfully implemented six sigma in the 

PCB sub assembly department and achieved the sigma level of 5.44. 

• Quality  service  department  maintains  a  separate  component  testing  labs  for 
mechanical, electrical, electronics, chemical and instrumental products.

• The quality  service  department  also  forms the quality  policy,  plan and audit 
maintains the record.

• To review the quality service activities, implementation of quality studies and to 
form the quality targets plant quality committee is formed with the association of 
EN  head,  quality  service  head  and  the  representatives  from  material 
management, production manager and finance department.
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Quality policy

• In its quest to world-class BHEL pursue continual improvement in the quality 
improvement in the quality of its product service and performance leading to 
total customer satisfaction & Business group through dedicated commitment & 
team work of employees.

Quality objectives

• Competitive edge of product and service by build and improve procurement.

• Value addition by reducing the cost of quality

• Delivery and response.

• Quality f supply by improving the supplier performance.

• Capability of human resource by upgrading skills & competence.

• Value of the stakeholder.

Quality assurance & Control inwards 

• This section inspects the incoming material and gives the quality assurance to 
the products.

• The  separate  labs    to  test  the  components  like  mechanical,  electrical, 
electronics, chemical and instruments.

• It also checks the instruments like vernier caliper, screw gauge and no go gauge 

and calibrates it according to Indian standards.

• The vendor evaluation for the implementation of quality standard is also check 

by this section.

Meters & Capacitors

• This section inspects the process and final inspection of sub components like 
energy meters, water meters and capacitors.
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• The BHEL concentrate more on the process inspection than the final inspection 
to rectify the problem once for all.

Control equipments & High voltage

• This section inspects the control equipment fabrication and main assembly.

• It  also  inspects  the  high  voltage  electrical  components  used  in  the  control 
equipments.

• It maintains a separate metrology lab for automations.

General quality assurance 

• The general quality section assurance looks after the preparation of quality plan, 

quality training, quality audit and quality circles.

• In the quality plan the quality goals are formed and plant for the achievement of 

goals are formed.

• The quality circles are the small group of people present in each department and 
works for the improvement of the quality in the workplace. This quality circles 
solve the problems in the workplace with the association of quality departments.

• To  motivate  the  quality  circles  the  quality  awards  are  given  for  the  best 
performing circles.

• The quality plan is also achieved through quality circles.

• To check the activities of the quality plan and quality circles the quality audit is 

conducted. 

• In the quality audit the check the documentation and steps taken by the each 

department to achieve the quality standards are checked.

• This section also conducts the quality training programs to create awareness on 
quality among the employees.

Departmental structure
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PRODUCTION DEPARTMENT
“Production is not the application of tools to materials, but logic to work”

Peter F. Drucker

• The production department manufactures the control equipment for the power 
plant equipments.

• The production department is facilitated with automated CNC machines.
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• The production department is divided into production planning control, control 
equipments fabrication, main assembly, system testing.

Production Planning Control

• Production planning control (PPC) department receives the design documents 
from the engineering department and prepares the production plan.

• The PPC prepares complete production plan that matches the L2 schedule made 

by the project management and commercials department.

• PPC work is also outsourced to save the time.

Assembly line

• The production line has tree assembly line namely shell assembly, mechanical 

assembly, wiring assembly.

• In the shell assembly the outer part of the control equipment is manufactured it 

consist of the mounting racks of the control equipment components.

• In the mechanical assembly the components like control boards, fans, and other 
circuits are mounted racks of the control equipment shell.

• In the wiring assembly the wiring connections are made between the all the 

components that were mounted in the control equipments.

• The  main  assembly  is  the  mechanical  assembly  line  in  which  all  the 

components are mounted in the control equipments.

• The CE fabrication line and sub assembly line act as the feeder lines for the 

main assembly line.

Production function
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Departmental Structure

PCB SUB ASSEMBLY SECTION
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• The power control board sub assembly manufactures the power control boards 
for the control equipments at world class standards.

• The PCB sub assembly section has air conditioned shop floors with antistatic 

flooring with fully automated production lines.

• This section has successfully implemented the six sigma in the production line 
attained the sigma level of 5.44.

• This  section  has  technical  collaboration  agreement  with  Mesto  Automation 
(MA) Inc. USA, for the manufacture an supply of new generation distributed 
control systems “maxDNA” for modern power plant and industries.

Departmental Structure
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• System  testing  department  check  the  operation  of  finished  goods.  It  also 

conducts the functional test by integrating with other systems and stimulates the 
control equipments for control equipments.

• System  testing  receives  engineering  drawings,  circuit  diagrams,  signal  flow 
diagram  from  the  engineering  department  and  conducts  various  tests  like 
continuity test, high voltage test, and functional test.

Continuity test 

• In the continuity test the connection of the control equipments and check for 

ferules and check the connections with respective ports.

• While  checking  the  continuity  test  the  connection  between  the  ports  are 

checked and the buzzer is given if the continuity is not correct this test avoids 
the short circuit in the control equipment.

• Another  major  function  of  this  test  is  to  check  the  ferule  to  avoid  the 

misconnection.

High Voltage Test

• In the High voltage test the components are grouped according to voltage like 

24v, 110v, 220v etc…

• This  test  is  performed  to  ensure  the  correct  current  connection  during  the 

operation of the control equipments. 

Functional test

• The functional test is also called as energizing the panel. This functional test 

involves two activity i.e. routine test and type test or special test.

• In the routine test the working of the modules and different components of the 

control equipments are checked for outputs by giving inputs.

• The routine test also involves the integration of all the hardware. It also logical 

testing with the help of software’s for the desired output.
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• The type test is conducted on the customer request or some special test like 

nuclear test etc…

• These  special  tests  are  performed  by  the  government  authority  like  CPRI, 
ETDC etc… 

Departmental structure

ERECTION AND COMMISSIONING DEPARTMENT

• Erection  &  Commission  department  is  divided  as  erection  group  and 
commissioning group.

GM 
operation

AGM CE 
production

Sr. DGM 
PPC

Sr.DGM CE 
fabrication

Sr.DGM 
main 

Assembly

AGM 
System 
testing

DGM
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• The erection group installs the control equipments, electrical panels, systems as 

per the approved layout.

• The erection group will interconnect the each system.

• Commissioning group will give the required power and energize the power plant 
and they integrate all the systems as per specification.

• Demonstration and operation of the system as per the agreement made with the 

customer.

HUMAN RESOURCE DEVELOPMENT

“Human labor cannot be treated merely as a resource necessary for production -- the so-called 'work force.' Man cannot be 
regarded as a tool of production. Man is the creator of work and its craftsman.”

-Pope John Paul II

• Human  resource  development  group  is  involved  in  the  activities  like 
administration and monitoring the needs of the employees, providing strategic 
support to other departments and conduct many training programs.

HR polestar 

• “ To create an environment supportive of blossoming of full potential of human 
resources to achieve BHEL vision an mission” 

HR mission

• “ T o promote and include a value based culture utilizing the fullest potential of 

human resource for achieving the BHEL mission”

Training 

• HRD  conducts  numerous  training  programs  like  training  and  development 
programs, apprentice training, students training, organizing industrial visits and 
induction training.

• In the training and development program they conduct many training programs 

and workshops to the existing employees and send the employees to other units 
training programs.

http://thinkexist.com/quotes/pope_john_paul_ii/
http://thinkexist.com/quotation/human-labor-cannot-be-treated-merely-as-a/555698.html
http://thinkexist.com/quotation/human-labor-cannot-be-treated-merely-as-a/555698.html
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• In apprentice training the ITI technicians were selected and placed with stipend. 
All the apprentice engaged were provided indoctrination training which cover 
the industrial  safety, industrial  discipline and transformation from the student 
life to industrial life.

•  In the students training program the technical and non technical students were 

allowed to do internships and project as the part of their academic requirements.

• HRD also organize many industrial visits for the educational instates, from sister 

institutes and from the other organizations.

• It also conduct induction training programs for the newly appointed engineers 

trainee, supervisor trainee and artisans trainee.

Administration

• HRD looks after the needs of the personnel’s and maintains a record in the each 

individual.

• HRS also provides the strategic support to all other departments by analyzing the 

employee requirement and placing of new employees.

• HRD  also  take  cares  the  hospitality  of  the  newly  appointed  trainees  and 

modernized hostel facilities were arranged for the trainees.

• HRD  also  conducts  appraisal  to  the  employees  and  award  the  outstanding 
employee for his work commitment. 

• HRD also looks after the public relations and takes care the corporate social 

responsibility activities conducted by the EDN.

• HRD is committed to health safety and environmental policy to ensure the safety 
of the employees and BHEL EDN is OHSAS 18001 Certified

Departmental structure
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FACTORY SERVICE DEPARTMENT

• The  factory  service  department  take  cares  the  maintenance  work  inside  the 

factory premises. 

• The factory service department is divided as new projects and maintenance & 

service.

• The  new  projects  section  looks  after  the  construction  of  new  buildings, 

electrical installation to that building. 

• The maintenance & service section looks after the uninterrupted working of 
factory by supplying power, fuel, water, compressed air.   

• It  also  does  the  regular  maintenance  work  for  the  AC  plants,  buildings, 

electrical, industry machines.

• In  the  maintenances  of  machines  it’s  categorized  into  critical  area  and non 

critical area.

• In  the  critical  area  regular  checking  are  done  an  in  the  non  critical  area 

maintenance are done when there is a breakdown.

GM HR & Factory
 Service (FS)

AGM 
(HRD)

Manager Senior executive Administrative officer
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Departmental Structure

INFORMATION & TECHNOLOGY SERVICE

• The information & technology service (ITS) department take cares all the LAN, 
WAN connection inside the factory premises and with the other units of BHEL. 

• The  ITS  department  is  responsible  to  maintain  all  the  computers,  printers, 

plotters and all Hi tech communication systems inside the factory.

• The ITS Department has LAN connecting over 1000 nodes through optic fiber 

linked  file  servers,  which  are  extensively  used  for  data  processing  and 
management information systems.

• The  entire  operation  of  the  departments  has  been  automated and  integrated 
through Enterprise resource planning (ERP) software from SAP.

• EDN is connected with other units and various project site offices through VPN 
(on 2mb leased line).

• The  ITS  department  has  got  ISO/  IEC  27001:  2005  certificate  for  the 
information  security  management  system  (ISMS)  from  the  ministry  of 
communication and information technology, Government of India. 

VIGILANCE 

GM HR & Factory
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• The vigilance department monitors the activities of all employees and give alert 

to  the  management  before  any  unwanted  and  unethical,  illegal  activity  take 
place. 

• To achieve the ethical practice many training programs, seminars/conference and 

interaction of chief vigilance officer with the employees is a regular practice in 
the company.

• The main objective of this department is to curb corruption by focusing more on 

the preventive and educative aspects rather than investigation and punishment.

• To  prevent  the  corruption  transparency  measures  were  made  like  electronic 
payments, online vendor registration, all tenders through company website, all 
details of purchase order and contracts concluded are available on the web and 
all bill payment status of all vendors are constantly updated on the web.

CORPORATE SOCIAL RESPONSIBILITY

• BHEL  EDN  has  adopted  the  villages  near  Bangalore  and  provided  basic 
amenities  like  solar  light,  water  facilities,  medical  facilities,  houses,  school 
buildings other essential facilities.

• Due to the CSR activities of EDN the village has got a new look and it has 

succeeded in transforming the minds of the villagers to accept the facilities and 
be a part of the mainstream society.

• BHEL EDN is also responding positively, to the calls of the nation during crisis 

like natural calamities etc…

• The company has also making contributions to less privileged people like the 
mentally and physically challenge by providing periodic assistance.

• It also promotes the eco friendly atmosphere through greeneries and eco-friendly 

business practices.

FINDINGS 
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Implementation of Six sigma in BHEL EDN, PCB Sub assembly section

Introduction

In the PCB sub assembly section the power control boar are manufactured by a 

fully automated production line. The PCB are considered to be the hearts of the control 

equipments  and  at  most  precession  to  be  maintained  in  the  production  PCB.  The 

quality  service  department  has  successfully  implemented  six  sigma  concept  and 

achieved a  sigma level  of  5.44.  This  study explores  the  concept  of  six sigma and 

pathway that quality service department have taken to implement the six sigma concept 

in the PCB sub assembly section.

What is six sigma?

• Six  sigma  is  a  business  management  strategy,  initially  implemented  by 

Motorola, that today enjoys widespread application in many sector of industry.

• Six  Sigma is a  systematical  process of "quality  improvement  through  the 

disciplined  data-analyzing  approach,  and  by  improving  the  organizational 

process  by  eliminating  the  defects  or  the  obstacles  which  prevents  the 

organizations to reach the perfection"

• Six sigma points out the total number of the defects that has come across in an 

organizational performance.

• In six sigma concept  Sigma (σ) is used to represent the standard deviation of a 

statistical data. 

• The Six Sigma ensures the quality control, total quality management and zero 

defects. Through the implementation of the Six Sigma it is made sure that the 

goals are set on the improvement of all processes to reach the level of better 

quality.

http://en.wikipedia.org/wiki/Statistical_population
http://en.wikipedia.org/wiki/Standard_deviation
http://en.wikipedia.org/wiki/Sigma
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• Therefore it  can be said that  the processes that  operates  with the Six Sigma 

quality, is able to produce a quality products at a low rate of defects.

• Six Sigma has been labeled as a metric, a methodology, and now a management 

system.

Six Sigma as a Metric

• The term "Sigma" is often used as a scale for levels of "goodness" or quality. 

Using  this  scale,  "Six  Sigma"  equates  to  3.4  defects  per  one  million 

opportunities (DPMO). Therefore, Six Sigma started as a defect reduction effort 

in manufacturing and was then applied to other business processes for the same 

purpose.

Six Sigma as a Methodology

• The Six Sigma methodology builds on the Six Sigma metric. Six Sigma
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Practitioners measure and assess process performance using DPMO and sigma.

• DMAIC (Define, Measure, Analyze, Improve, Control)  methodology is used do 

improve the quality and reduce the DPMO.

Six Sigma as a Management system

• Six sigma management system encompasses on six sigma metrics and six sigma 

methodology.

• The sis sigma management system focuses management and the organization on 

four key areas

o  Understanding and managing customer requirements.

o  Aligning key processes to achieve those requirements.

o  Utilizing rigorous data analysis to understand and minimize variation in 

key processes.

o  Driving rapid and sustainable improvement to the business processes.

• Six Sigma incorporates the  basic principles and techniques used in Business, 

Statistics, and Engineering. These three form the core elements of Six Sigma. 

Six  Sigma  improves  the  process  performance,  decreases  variation  and 

maintains consistent quality of  the  process  output.  This  leads  to  defect 

reduction  and  improvement  in  profits,  product  quality  and  customer 

satisfaction.

Six sigma calculation 
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Defects per Million Components (DPMO)

• Number of units is the total number of units produced in specific time period.

• Number of opportunities per unit is the chances to make error in one component.

• Number of defects is the total number of defected components that were 

produced total units manufactured. 

• This above formula gives the DPMO value and by comparing the value to the 

six sigma table the sigma level can be found out.

• Six sigma table

Six sigma implementation in PCB sub assembly section



An study of organization structure and functions of BHEL EDN | 60

• PCB sub  assembly  section  manufactures  power  control  board  (modules)  for 

control equipments.

• This  section  act  as  one  of  the  feeder  lines  the  main  assembly  of  control 

equipments.

• The six sigma was first implemented in the year 2002 and today it has attained 

the sigma level of 5.44.

Production line

•  In production line the raw board is feeded at one end and the finished module 

is received at one end. The total time consumed for one board manufacturing is 

3minites.  

• In the manufacturing of modules the various function involved are applying of 

soldering  paste,  feeder  of  components,  oven,  connection  testing  by  optical 

methods, X-ray testing, manual capacitor mounting.

Pathway Of Quality Service Department 
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• The  quality  service  department  has  completely  studied  the  proces  that  were 

taking place in the production line.

• It has intracted with the  operators about the difficulties faced and studied the 

defected components to understand where the problem lies in the production 

line.

• The quality service epartment has follwed the DMAIC principle to implement 

the six sigma.

• According to the study they have formerd a list of problems causing defects in 

the production line.

• Some of the most affecting problems in the production line are 

o Viscosity of soldering paste

o Spreaing of soldering paste

o Pick and place problem of components in the modules

o Faulty components

o Drying of modules

o Placing of capacitors

• To solve  the  above problems the qualitydepartment  has  taken  efforts  to  like 

finding the correct viscosity for  avoiding the short circuit of the modules when 

it is energized.

• To stop the spreading of soldering paste it has introduced laser cut stencil for 

applying the solerin paste.

• To stop the pick and place problem QS has introduced the special feeder for the 

components.And also in to increas the speed and reduce the mismatching of pins 

the components in are splited according to the size of the componets and  three 

feeder were introduced as shown in the above figure.
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• To avoid the faulty components the vendors were asked to supply for uniform 

pin heights and accoring to strict quality norms and the goods are accepted only 

after the detailed inspection.

• The drying of modules are done by gradual process by heating the modules 

gradualy and cooling it gradulay for the proper drying of soldering paste and 

avoid the short circuit of moules.

• To place the capcitors in the modules by mannualy the fixtures were made for 

the easy mounting of capacitors on the modules.

•  To monitor and understand the changes made a quality service team member 

were appointed in deputation till the growth in the sigma level is achieved. 

Six sigma achievement
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Conclusion

The company has more concern towards the  employees,  labor standards and 

environment by following the global compact principles and put forward its thoughts 

by promoting environment friendly business to the world by its new products. It had 

succeeded in balancing its profit making and environmental commitments which are 

two sides of the business.

The company follows the international standards to achieve the utmost customer 

satisfaction  by  its  timely  responding  to  the  customer  requirements  resolving  their 

problems.

After six weeks of organizational study in the BHEL EDN, my knowledge and 

thinking  of  has  been  transformed  from theoretical  approach  to  real  time  business 

approach. BHEL EDN has all state of art facilities to achieve its strategic plan 2012.
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